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ABSTRACT 
With the passing of the Every Student Succeeds Act, schools can now be measured for success in 
ways other than student test scores, including student engagement.  This study examines how 
urban math and science teachers are controlling classroom elements for student engagement, 
defined as a composite of affective, behavioral, and cognitive constructs, while developing a 
greater understanding of teaching as an art and a science.  This study is significant for a number 
of reasons including a lack of teacher-focused engagement studies in the research, the focus on 
math and science teachers, and the willingness to explore the practical (the science) and the 
aesthetic (the art) that teaching requires.  Using a qualitative case study design, 11 math and 
science teachers at an urban high school were each observed for two fifty-five minute academic-
level class periods.  From those 22 observations, the researcher was able to identify 21 teacher-
controlled elements of the classroom experience which were then categorized into one of three 
themes: classroom structures and logistics, curriculum and instruction, and teacher and student 
relationships.  The data were then interpreted through the work of William Glasser, who 
identified the importance of a student meeting psychological needs in the classroom and John 
Dewey, who wrote about the need for students to have a student-centered and growth-focused 
aesthetic experience in order to learn.  Although each learning experience is unique, teachers 
must design and implement classroom structures and logistics that allow for students to access 
the curriculum and instruction while building positive relationships with students in order to 
effectively and positively impact student engagement. 
Keywords: student engagement, teaching, experience, art of teaching, science of 
teaching, art and science of teaching, psychological needs, John Dewey, William Glasser 
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CHAPTER 1: INTRODUCTION 
Minnesota has long been considered an innovator in modern education policy.  In 1991, 
the first charter school law was passed in that state and started a national conversation around 
school and district accountability and evaluation, which would lead to increased efforts to reform 
and regulate education at the federal level (Toma & Zimmer, 2012).  Once an insular and local 
field, education policy has seen more federal government involvement in the 21st century (Groen, 
2012; McDonnell, 2005).  Since the year 2000, there have been two recent iterations of education 
law in the United States – No Child Left Behind (NCLB) and the more recent Every Student 
Succeeds Act (ESSA) (Malin, Bragg, & Hackman, 2017).  The Bush-era NCLB determined if a 
school was successful using student standardized academic test scores as the primary measure 
(Marshak, 2003).  Specifically, these accountability measures called for departments of 
education at the state level to build academic programs using academic standards, often around 
reading and math, and then “imposed testing regimens to assure that the goals of the state 
curriculum were being met” (Groen, 2012, p. 6).  In the almost two decades that have passed 
since NCLB became law and changed K-12 education programs in the United States, there has 
been considerable push back from educators, policy-makers, and families alike.  As a result, the 
law was revised, and in 2015 President Barack Obama signed the Every Student Succeeds Act 
(ESSA), which gave some of the accountability rulemaking power back to the states and local 
districts (Malin et al., 2017).  Instead of focusing on test scores, the new law allowed for school 
and district evaluation in other areas such as student engagement, graduation rates, college and 
career readiness, and school climate (Blad, 2016). 
While federally regulated and state determined evaluation methods assess school and 
school district successes and failures, there remains the question concerning of how to measure 
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and understand the effectiveness of teachers in the classroom.  More important than any other 
factor related to student academic achievement and success is that of a competent, qualified 
teacher (Darling-Hammond, 1996).  From John Dewey’s philosophy of education, we know that 
teachers must develop objectives for their students’ learning, provide the students with valuable 
and purposeful experiences, and observe indications of student growth (Noddings, 2012).  How 
then, do researchers and evaluators determine which teachers are doing this well?  I propose 
using the metaphor of teaching as an art or a science in order to evaluate the effectiveness of 
teachers in the midst of their practice, specifically within the context of the teacher-created 
classroom experience and student engagement.  The German philosopher Johannes Herbart 
recognized the science of teaching and summed it into a five-step lesson plan: preparation, 
presentation, comparison and abstraction, generalization, and application (Noddings, 2012).  
Although Herbart was working at the end of the 19th century, his ideas are still valid today.  
Juxtaposing the science of teaching is the art of the teaching, which can be identified with a more 
recent work from Eisner (1994).  He suggests that the art of teaching is identified with four 
“senses”: teaching as an aesthetic, teachers making in the moment decisions around classroom 
qualities such as “tempo, tone, climate, paces of discussion, and forward movement” (p. 155), 
teachers able to manage the unpredictable, and teaching in a manner that the final objective is 
found within the course of action. 
As an educator attentive to public policy, when I first read about the possibility of student 
engagement being used as a measurement to assess schools under ESSA, I was immediately 
interested.  Specifically, I was intrigued by how the federal and state departments of education 
would quantify a seemingly unquantifiable aspect of the classroom experience.  And while I 
have been drawn to the inherent conflict of teaching as an art or a science since my very first 
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teacher education course, the metaphor’s discussion is best served grounded in a concrete 
tangible, such as student engagement.  Despite being initially trained as a secondary general 
education teacher, the majority of my professional experience has been as a special educator.  As 
a result of that teaching experience, I have spent time in a multitude of classrooms, not as the 
primary educator, but as an observer and interventionist for students who often have the most 
difficult time engaging in the classroom experience.  I have watched teachers who are skilled in 
their art, demonstrate their ability to engage and empower students, meet student needs, and 
employ purposeful curriculum.  I have also observed teachers who are neither artists nor 
scientists when it comes to their craft.  Students have often confided in me their personal feelings 
and interpretations about the teacher and their classroom experiences, both the positive and 
negative aspects, but their comments are anecdotal and scattered.  It seemed important to gather 
information in a systematic, yet qualitative manner to figure out what the engaging teachers are 
doing.  Another factor other than just a teacher’s ability to engage students also seemed to keep 
popping up.  In my seven years as a special educator, I determined that there was a consistent 
characteristic about the teachers I focused more of my attention towards – they were all math or 
science teachers.  Eventually, my observations and informal conversations led me to ask: what is 
it about those teachers who command the presence that get students engaged in the classroom 
experience? 
Significance of Research Topic 
The goal of secondary education is to have students achieve and demonstrate competency 
in the subjects’ curriculums as guided by state standards in order to gain a high school diploma 
and be career and college ready.  Unfortunately, creating, designing, and altering the classroom 
experience in which students can thrive can be an overlooked aspect of the teaching practice 
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because of the evaluation processes, such as standardized testing, that federal policy has dictated 
for the bulk of the 21st century.  Math and science teachers want their students to be engaged in 
the curriculum and content presented, but these subjects are repeatedly called difficult for 
students in which to demonstrate competency.  This is especially true in urban school districts in 
Minnesota.  State assessment data from 2015 through 2017 show that more than 60% of high 
school students in the two largest urban districts in the state either partially meet or do not meet 
state standards in math and science (Minnesota Department of Education, 2017).  Middleton 
High School, where the data was collected, is in one of these school districts.  Test scores do not 
tell the whole story of the classroom experience because as we can see in the research, it is clear 
“the more students are engaged in their schoolwork, the more likely they are to perform well 
academically, obtaining higher grades in their classes and high scores on standardized tests” 
(Corso, Bundick, Quaglia, & Haywood, 2013, p. 50).  The struggle for classroom learning and 
poor standardized test scores occurs because urban math and science classrooms are often 
environments where students’ experiences and background are minimized and students are not 
taught to engage in the broader possibilities of math and science education including the ability 
to engage in problem-solving and critical thinking (Tan & Calabrese Barton, 2012). 
Using a qualitative collective case study design, I observed secondary math and science 
teachers in an urban area in Minnesota.  I defined urban in this dissertation simply by using the 
Merriam-Webster dictionary entry for urban that says, “of, relating to, characteristic of, or 
constituting a city.”  Cities being places with over 50,000 residents.  My goal was to develop an 
understanding of purposeful strategies and techniques that licensed and experienced math and 
science teachers are creating within their classroom experience to elicit positive student 
engagement.  John Dewey (1938) describes the importance of experience in his text, Experience 
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and Education where he writes, “everything depends on the quality of the experience which is 
had.  The quality of any experience has two aspects.  There is an immediate aspect of 
agreeableness or disagreeableness, and there is its influence upon later experiences” (p. 27).  He 
defines experience as something that can stand out on its own because it is inherently different 
than what came before and what ends up afterwards (Dewey, 1934).  In further exploring 
teaching as an art and a science in regard to student engagement in secondary math and science 
classrooms in urban schools, I determined that there are common threads that engaging 
practitioners are using when designing and implementing classroom experiences, specifically in 
the areas of classroom structures and logistics, curriculum and instruction, and teacher and 
student relationships. 
Problem Statement 
Teaching is considered both an art and science and there is validity to both claims 
(Snowman & Biehler, 2006).  The design of the classroom experience is a morph of both - 
teachers being able to exploit their art in terms of creative design and flexibility and their science 
in terms of structure and planning.  At its root, this study found out what urban secondary math 
and science teachers are doing when creating and executing a classroom experience that is 
affectively, behaviorally, and cognitively engaging for students.  Math and science professionals 
teach a subject matter that is orderly, structured, and rule-bound, but do these teachers 
demonstrate their practice in the same way?  Are the ones who are artful in their practice also 
utilizing shared strategies when it comes to what the classroom experiences look, sound, and feel 
like?  By being artful in their practice, teachers can make subject matter and content relatable 
and meaning-making in a way that the logical or quantitative fields of mathematics and science 
often seem incapable of being (May, 1993).  In a field that is trending towards needing necessary 
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prescriptions for every variable, perhaps there is something to be discovered in how math and 
science teachers develop and implement the classroom experience for secondary students. 
Purpose of Study 
Some teachers have a talent to engage students in a secondary classroom experience that 
is difficult to measure using the traditional quantifiable methods and survey instruments that 
federal policy requires.  Focusing on the numerical data can negate the idea that “good teaching 
is as much the result of one’s beliefs, values, and emotions as one’s formal knowledge” 
(Snowman & Biehler, 2006, p. 10).  It could be argued there is too much focus on the science of 
teaching rather than developing it as an art.  Good teaching is grounded in theory, well-
developed curriculum and evidence-based instructional practice, creativity, flexibility, 
relationship building, positive communication skills, organization, amongst any number of traits 
and characteristics.  These teachers are “‘human’ in the fullest sense of the word.  They have a 
sense of humor, are fair, empathetic, more democratic than autocratic” (Hamachek, 1969, p. 
341).  However, when educators are not demonstrating these characteristics, students can 
become disengaged.  Swaminathan (2004) concluded that urban Midwestern students were 
disengaged when classrooms were deemed boring, teachers were unaware of student needs and 
unable to meet them, and schools and teachers were unwilling to create content and curriculum 
that acknowledged students’ past experiences and backgrounds.  Unfortunately, the research is 
lacking when determining what classroom structures and practices are being utilized by urban 
math and science educators to engage students in their educational experiences (Fredricks, 
Blumenfeld, & Paris, 2004). 
In this dissertation, I used qualitative methods to develop a more complete picture of 
student engagement in urban math and science classrooms because “researchers have 
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conceptualized student engagement as a multidimensional construct, [and] many studies have 
failed to examine the unique contributions of each dimension of engagement” (Wang, Fredricks, 
Ye, Hofkens, & Linn, 2016, p. 17).  The value of qualitative research is further explained by 
allowing for methods such as observation and artifact review that give researchers an idea of the 
most important features of both student engagement and disengagement (Fredricks et al., 2016).  
These researchers further suggest that there is little or no research in subject specific indicators 
of engagement within subject areas like math or science.  If more information about engagement 
factors specific to school subjects was discovered, perhaps best teaching practices could be 
implemented.  However, one must remember “research and theory will never validate the notion 
that teaching is simply a set of preprogrammed moves manifest as strategies.  Rather, 
instructional strategies are best likened to techniques an artist might develop and refine over 
years of practice” (Marzano, 2017, pp. 1-2). 
Overview of Chapters 
 This dissertation was a labor of love over the course of a year and half of researching, 
reading, and reviewing journal articles and current teaching practices, combing through the 
works of John Dewey and William Glasser, M.D., observing classrooms in an urban secondary 
school, coding observation and artifact review data, and eventually analyzing and synthesizing 
my findings.  In Chapter Two: Review of the Literature, readers will be able to develop a greater 
understanding of math and science pedagogy, student engagement, the art and science of 
teaching, along with a historical background into the philosophies of Edward Thorndike (the 
science of teaching) and John Dewey (the art of teaching).  Chapter Three: Methodology gives a 
comprehensive overview of qualitative research, the collective case study design, and builds the 
foundation for the reader as to who the participants in the study were. 
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 In Chapter Four: Findings, readers are exposed to the 21 elements of the classroom 
experience.  These elements, ranging from assessment to use of technology, help the reader see, 
hear, and feel what happened in the observed math and science classrooms.  The elements also 
build toward the three themes of an artistically and scientifically designed math or science 
classroom.  The themes are explored in greater depth in Chapter Five: Discussion and 
Interpretation.  In this chapter, we’ll see the connection between what happens in the classroom, 
Dewey, and Glasser while also considering what it means to be an artist or a scientist as a 
teacher.  Exit Slips, the sixth chapter, is titled that due to the importance of wrapping up the 
classroom experience with purpose, so much like engaging teachers make sure the final minutes 
of the class period sum up, highlight, and preview what’s next, so will Chapter 6. 
Researcher’s Journey 
I spent my adolescence as a child of a teacher and as a positively engaged student who 
enjoyed school.  I grew up in a predominantly White, middle class suburban environment that 
shaped my impression of schooling in America.  It took a two-year stint in AmeriCorps, where I 
was exposed to a variety of communities across the nation and three years at a therapeutic 
wilderness camp for at-risk youth before I finally figured out that not all students’ journeys 
through elementary and secondary school were comparable with my own.  The role and impact 
of the educator in front of the students in the classroom was something I determined to be much 
more influential than I originally understood.  It was while working at the wilderness camp that I 
decided to become a full-time, traditional public-school educator.  I base much of my 
understanding of student behavior because of my time at camp, where we used a highly 
structured therapeutic milieu built around William Glasser’s choice theory in order to engage at-
risk youth in problem-solving pro-social behaviors for life-long community living.  Every 
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moment of every day was planned and designed, and each activity equipped the “Chiefs” with a 
prescription for the initiation, follow-through, and response to the daily problems we faced.  In 
reflecting on my time as a Chief, I learned that in spite of having a thoroughly developed and 
structured plan for almost every situation I faced, those structures didn’t matter all too much 
when things didn’t go as planned.  What determined my success was when I responded to 
challenges with the ability to know the campers’ “intelligence and temperaments and habits” so 
well that I knew at once “how to captivate their interest and bring them into subjection” 
(“Teaching as an Art”, 1890, p. 495).  When I was good at getting the campers to engage in their 
treatment, I was an artist in the work I was doing.  So, it troubles me when I see education 
veering down a structured, scientific path.  I worry no matter how well developed and structured 
any education prescription is, it won’t matter if the teacher executing it is unable to be flexible, 
adaptable, creative, and open-minded when faced with the unexpected. 
Research Question 
Research Question. In what ways do urban secondary math and science teachers impact 
the classroom in regard to purposeful and effective student engagement to demonstrate their 
teaching practice as an art and a science? 
Guiding Questions.  What elements of the classroom experience demonstrate the 
teacher’s practice as an art?  What elements of the classroom experience demonstrate the 
teacher’s practice as a science?  Does being a secondary teacher of math or science in an urban 
environment shape the way teachers demonstrate their artistic approach or scientific mastery of 
their practice?  Is teaching an art or a science? 
 
 
TEACHING AS AN ART AND A SCIENCE 10 
Glossary of Terms 
Student Engagement: Student engagement is a meta-construct of three concepts: affective 
(emotional), behavioral, and cognitive engagement (Fredricks et al., 2004). 
Urban Secondary School: Urban secondary schools are traditional grade 9-12 public high 
schools in an urban environment, which is a geographical location with a population of over 
50,000 residents within city limits (U.S. Department of Commerce, 2016). 
Classroom Experience: Experience is two-fold concept.  First, an experience must hold 
personal meaning for the students undergoing it (Noddings, 2012).  Second, experience is 
intertwined with the cultural and social backgrounds of those within the classroom (Noddings, 
2012). 
Teaching: The act of infusing subject matter knowledge and best practices in pedagogy while 
possessing a “set of understanding, activities, interactions, relationships, ways of thinking, and 
grounded habits of intuiting based on a broad knowledge of many things, such as society, 
families, children, psychology, democracy, learning, ethics, community, pedagogy, and forms of 
inquiry and creativity” (Simpson, Jackson, Aycock, 2005, p. 5). 
Art of Teaching: The art of teaching is the perspective that teaching relies on the feeling and 
emotion of the classroom experience.  Teachers are in tune with their personal intuition and 
visceral reactions.  It is the ability to be fluid and flexible.  There is an essence of creativity in 
both lesson planning and general classroom behavior. 
Science of Teaching: The science of teaching is the analytical and logical approach to teaching- 
the best method of teaching any particular skill or content areas.  Teachers have methods, 
procedures, and processes they engage in on an everyday basis.  It is the utilization of routines 
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and data collection to inform decision-making processes.  There is a well-defined structure to the 
logistics of the classroom environment. 
Chapter Summary 
 Ultimately, what drew me to this research topic was the idea that student engagement 
could be used as a measurement of school or school district success under ESSA guidelines.  
However, student engagement seemed like such a nebulous, qualitative factor of the classroom 
experience that I wondered how it could actually be effectively measured especially when 
discussing a practice, a craft, or a profession that is within the realm of being both an art and a 
science.  It is the description and understanding of the teacher-controlled elements of the 
classroom experience that will highlight what is affecting student engagement in urban math and 
science classrooms.  The art of teaching is based on teachers’ flexibility, their creativity, and 
their ability to go with their gut in the moment.  The science of teaching is teachers’ ability to 
structure and design a classroom experience that is purposeful and engaging in terms of the 
curriculum design and needs.  The subsequent five chapters will explore the idea of teaching as 
an art and a science in urban math and science classrooms using a qualitative collective case 
study design. 
  
TEACHING AS AN ART AND A SCIENCE 12 
CHAPTER 2: REVIEW OF THE LITERATURE 
In the following chapter, I will outline the issue’s historical significance and provide a 
comprehensive and recent review of literature.  I will start with the roots of looking at the 
teaching practice as both an art and science and highlight the work of John Dewey and Edward 
Thorndike, which will hopefully help the reader understand the rise of the modern urban public 
school.  The review of contemporary literature will focus on four major themes: student 
engagement, current state of math & science pedagogy, classroom and schools in an urban 
learning environment, and understanding exceptional and ordinary teachers.  Relevant analytical 
theory is also included in this chapter.  The work of John Dewey and his philosophy around 
progressive education will be explored as well as the work of William Glasser, M.D., a 
psychologist who developed choice theory.  
The Issue’s Historical Significance 
 In order to truly understand the art and science of teaching in the United States, one must 
first look towards Edward Thorndike and John Dewey.  These two educational theorists shaped 
how educational research found its roots amidst a backdrop of Progressive-era mechanical and 
scientific growth in a time when psychology, the umbrella under which education found itself, 
was searching for its foundation as a science (Lagemann, 2000).  How the art and science of 
teaching is practiced in the classrooms of America’s urban public schools is the purpose of this 
research study, and therefore coming to a greater understanding of the modern urban public high 
school and the challenges it faces is vital to understand what practicing teachers need to do in 
order to influence student engagement.  Specifically, this study is set in a large midwestern city, 
an urban city in the heart of the Midwest, one that has seen a rise and a fall in its population 
growth in the 20th century and into the first decade of the 21st (Nathanson, 2010).  The city’s 
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history reveals that growth did not affect all members of its population equally, with individuals 
who were neither White nor Christian finding challenges on the path to prosperity (Nathanson, 
2010).  It is within this frame that we seek to understand the literature review and subsequent 
research findings. 
Historical Roots of the Art and Science of Teaching 
  In the late 18th century, there was a distinct division between philosophy and science in 
academia.  On the science side, intent on knowing how the world worked, secular capitalists, 
academics and scientists determined the only way to truth was basing theories on data from 
empirical study and observations (Wallerstein, 2004).  The group also contended that those 
studies would need to be replicated in order to verify the findings (Wallerstein, 2004).  This 
divide split academia in two distinct camps each housed in their own department at the 
university, the hard sciences with its emphasis on “empirical research and hypothesis testing” 
and the humanities with its emphasis on “empathetic insight” (Wallerstein, 2004, p. 5).  
Education’s foundations are built in psychology, an area of academia that consistently finds itself 
in the mixed middle ground between the empirical and the empathetic.  As a result, the early 
educational researchers needed to start from scratch and “invented education psychology, 
educational testing, education administration, the history of education, and what were called 
general and special (teaching) methods, all of which became central foci for research” 
(Lagemann, 2000, p. 20).  Not only is education’s foundation built on a dual structure, it’s aims 
are as well.  In the 18th century, Benjamin Franklin suggested that there was a dichotomy 
between the “useful and the ornamental” aims of education (Bruner, 1977, p. 4).  The useful 
pieces of education being the tangible skills individuals may learn whereas the ornamental are 
the abstract and aesthetic meanings humans cannot physically grasp.  With its foundation built in 
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both camps and its outcomes split in two, the teaching practice is clearly both an art and a 
science. 
At the end of the 19th century the President of Harvard University, Charles W. Eliot, 
directed the faculty at the university to prepare courses in order to train new teachers.  There was 
pushback from professors and only with reluctance did they give in to Eliot’s demands 
(Lagemann, 2000).  Why was Eliot so interested in having educators trained at Harvard?  It was 
because he wanted Massachusetts’s high schools to improve their standards of teaching and 
curriculum so they could serve as feeders for the college and universities (Lagemann, 2000); 
thus, setting in motion the study of education and teaching at America’s universities.  At this 
point in American educational history, most teachers were following Johann Herbart’s guidance 
in designing and creating five-step lesson plans (Spring, 2008).  Eliot’s request for increased 
research and understanding of the teaching practice began in this period of education conformity.  
However, the Harvard academics initially refused to treat the study of education with any serious 
care, and it was in this environment that two education theorists with an academic background in 
psychology and philosophy became prominent in the field of education and teacher training 
(Lagemann, 2000).  Goodlad (2016) wrote, “the sharply differing views of Edward L. Thorndike 
and John Dewey, housed on opposite sides of 120th Street in New York City, were stirring a 
debate that is still alive today”; the debate being—is teaching an art or a science (p. 77)? 
After graduating from the University of Vermont and completing a ten-year teaching stint 
at Michigan, John Dewey eventually ended up at the University of Chicago with a unique 
interest in the education of children.  After visiting public schools in Michigan, Dewey wrote, 
“the visits had had a great influence in impressing upon me the significance of a democratic 
system of public education” (Lagemann, 2000, p. 45).  While at Chicago, Dewey became the 
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chairman of the Department of Philosophy with a distinctive desire to incorporate the work of 
philosophy, psychology, and education into one field of study.  He did this at the Laboratory 
School, a place where his progressive educational theories, primarily pragmatism, could be 
practiced.  According to Spring (2008), Dewey’s ideas around pragmatism can best be described 
as human beings adopting ideas, values, and organizations that can thrive in any one situation.  
The Lab School in Chicago was one such example and was designed with the intention to teach 
young people those democratic ideals and values.  It was also a place to identify best practices in 
a real-world educational setting that was akin to Dewey’s experimental processes about teaching 
(Tanner, 1997).  To Dewey, teaching was not a prescribed method, but instead it was a practice 
where “children [were] encouraged to communicate, inquire, and construct common values and 
knowledge” (Noddings, 2012, p. 36). 
 On the other side of the debate about teaching as an art or a science was Edward L. 
Thorndike, an early 20th century educational psychologist.  Clearly in the science camp, 
Thorndike did not consider it important to develop practices of teaching in a classroom.  Instead 
an actual laboratory setting would suffice after determining that schools were unnecessary 
elements for the research he planned on doing (Lagemann, 2000).  Thorndike’s (1912) ideas 
about education are further expanded upon in Education: A First Book and focused on elements 
of behavior and response in which he directed educators “to form the two habits of knowing the 
situation which the pupil is responding to and knowing the response which it is desirable to have 
him make” (pp. 59-60).  For Thorndike (1906), teaching was controllable, prescriptive, and 
technical and entailed a three-step process: explanation, example, and drill.  He lays out in the 
preface of Principles of Teaching that his aim for the book is to make teaching “scientific and 
practical” (p. v).  Unlike Dewey, he did not view education as a societal equalizer and thought 
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that education was unable to either encourage egalitarianism or find commonalities between 
different groups of students or their families (Lagemann, 2000).  These contrasting views of the 
role of the teacher and education set up well in the social backdrop in which the two men were 
working as public education was seen simultaneously as a pathway to social equality and a 
breeding ground for distrust and conflict between the different participant groups (Tyvack, 
2003).  When describing the role of and the necessary knowledge of the teacher, Thorndike 
(1906) used the word—control—and saw the teacher’s ability to control rooted in scientific 
knowledge.  Meanwhile, his counterpart believed the value in education was to engage students 
in a democratic society and work to improve social standing (Dewey, 1916/2012).  Both men did 
agree that there was a place for science and experimentation in the field of education; however, 
Thorndike was prescriptive, and Dewey was determined to find best practices as a pragmatist in 
real-world problem-solving and application (Tomlinson, 1997). 
 Against a backdrop of Progressive era scientific progress, Thorndike’s model of 
educational practice would rise to prominence at Columbia University’s Teachers College, where 
Dewey would eventually join him (Tomlinson, 1997).  The more scientific and accountable view 
of the educational practice would spread from Columbia and become commonplace nationwide.  
As Thorndike would have appreciated, scientific assessment and measurement began to shape 
how students were viewed and evaluated for future roles in society (Spring, 2008).  It was 
Thorndike’s goal that all students would be able to succeed, not because of their innate abilities, 
but because educational science would find a place to meet all students and guide them towards 
success (Tyvack, 2003).  Testing and research companies like the Sage Foundation, the 
Cleveland Survey, the Educational Testing Service (ETS), and Scholastic Aptitude Test (SAT) 
would all become commonplace in America’s public schools (Lagemann, 2000).  The testing 
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movement also has roots in dividing Americans along class and racial lines (Spring, 2008).  Carl 
Brigham, who developed the SAT and would later disavow the racist conclusions he came to, 
first divided test takers into Nordic, Alpine, Mediterranean, and Negro categories and concluded 
the superiority of each group in that order (Spring, 2008).  The testing practice and evaluation 
process continued into the 21st century as high-stakes testing and assessments became further 
entrenched as an element of the American education system (Rury, 2005).  Passed in 2001, the 
No Child Left Behind act was designed to increase accountability in schools using academic 
testing as its primary measure.  Despite the considerable pushback to NCLB’s policies on testing 
and the current growth of the Common Core State Standards and their effects on American 
public schools, the public-school system calls for uniform accountability through the use of 
common standards and assessments (Van Tassel-Baska, 2015).   
The most recent reauthorization of the Elementary and Secondary Education Act is the 
Obama-era Every Student Succeeds Act (Blad, 2016).  This law changes how American schools 
are assessed for school success and requires a non-academic measurement, albeit quantifiable, as 
part of its standard (The Every Student Succeeds Act: Explained, 2015).  As a result of No Child 
Left Behind and Every Student Succeeds Act, the Department of Education established the What 
Works Clearinghouse, part of the Institute of Education Sciences in 2002 (U.S. Department of 
Education, 2018).  This federal Department of Education run website is focused on answering 
the question “what works in education?” using quantitative research studies held to rigorous 
standards for inclusion into its database and termed: evidence-based practice.  The case for 
evidence-based practices (EBP) finds its roots in medicine, but in recent years, this standard has 
transferred to educational research (Detrich & Lewis, 2012).  Detrich and Lewis (2012) go on to 
outline three specific factors necessary for a classroom practice or teaching strategy to be 
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qualified as an EBP: “(a) best available evidence, (b) professional judgment, and (c) client 
values” (p. 214).  These practices that are based on scientifically determined methodology can be 
assumed to be more beneficial to student learning than those that have not (Cook, Smith, & 
Tankersley, 2012).  However, the efficacy of these practices and how their effectiveness is 
evaluated is not uniform at a federal level; instead, localities and states have the ability to 
determine their own accountability systems, often driven by local customs and cultures 
(Fruchter, 2007). 
For some, using standardized and mechanized measures of teaching and achievement 
could result in the dulling of the practice and Dewey would have argued that teaching in this 
method would have destroyed the inherent creativity and inventiveness that childhood and 
adolescence offers students (Tomlinson, 1997).  With so many of these quantifiable 
measurements and practices in place to determine what is school and educator success, it is easy 
to forget what Eisner (2004) deems the art of the teaching, or its “flexibility, ingenuity, and 
personal creativity” (p. 163).  Researchers have attempted to put the art of teaching into words, 
often using metaphor as a way to explain the classroom experiences.  Using a narrative approach, 
Craig (2017) describes the story of five classrooms in a large southeastern city using two types of 
metaphor: emergent, or those intuitively held by the teacher and ascribed, otherwise known as 
stock metaphors that allow teachers to understand one another’s experiences.  Others describe 
the teaching practice using metaphor as well.  Teaching as compared to other professions, crafts, 
and practices in commonplace.  For example, describing teachers as gardeners allows us to 
consider what the aims of teaching are and the necessary verbs or actions to guide students along 
their educational journey (Simpson et al., 2005).  The gardener metaphor also allows the reader 
to see the larger landscape students are growing in beyond the classroom, such as the school, 
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community, city, and outward.  The metaphor also incorporates Dewey’s idea that the principal 
purpose of education is student growth towards a greater moral understanding (Dewey, 1938).  
Nieto (2003) uses metaphor as well, but instead of comparing teachers to another type of person, 
she describes what the practice actually is.  Ideas such as intellectual work, democratic ideals, 
shaping futures, and hope and possibility are difficult to measure or quantify with a specific 
prescription.  This is perhaps because in Dewey’s view effective teaching was a source of social 
progress, whereas for Thorndike and the scientific side there was a limit to what teaching would 
be able to do.  If the ultimate goal of teaching is to produce thinkers and those able to construct 
knowledge, Thorndike (1906) put forth the idea that there were not enough thinkers.  Teaching 
would only improve if it used scientific methods and implemented practices that were the result 
of systematic experimentation (Thorndike, 1906). 
Rise of the Modern Urban Public School 
 The United States Census Bureau defines urban areas as those with 50,000 or more 
people.  With almost 400,000 residents, Minneapolis, the largest city in Minnesota, fits the 
definition of an urban city (U.S. Department of Commerce, 2016).  It is important to note the 
shifting demographics of urban environments and the individuals who make up the 
neighborhoods and communities within these areas.  “In 2007-2008, White students were 
concentrated in suburban and rural areas… Black, Hispanic and Asian/Pacific Islander students 
were concentrated in cities and suburban areas” (Aud, Fox, & KawelRamani, 2010, p. iv).  
Conflict amongst differing ethnic, racial, religious, and class differences have always played a 
role in the dynamics of public urban education (Tyvack, 2003).  In the beginning of the 20th 
century, local school leaders would consider different practices in order to Americanize its newly 
arrived populations (Tyvack, 2003).  Education went beyond reading, writing, and math and 
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extended to healthy living habits and even American style eating and social habits (Tyvack, 
2003, p. 75).  It was also the mission of the school to provide for the basic social and health 
services of students during the progressive era because if a student was sitting in the classroom 
hungry or unable to see the blackboard, they were already on the path to failure (Tyvack, 2003).  
Through the 20th century, it became clear that the goal for public schools was to “produce worthy 
citizens” while developing its young people to have a “common identity and destiny” (Tyvack, 
2003).  Ginsberg (2012) also states that schools and classrooms could be more than just places 
for learning academic content.  He suggests that modern, urban public schools can focus on 
teaching students about themselves and their roles in their world.  As the 20th century progressed, 
it also became the goal of public schools to graduate students with basic abilities in core subject 
areas as most states adopted more stringent graduation requirements in the 1980s (Tyvack, 
2003). 
Race and religion have played a factor in how the city of Minneapolis was populated into 
specific neighborhoods and how individuals were able to find employment within the city.  In the 
1940s, racism against Black residents was blatant when it came to housing policies, for example, 
Black couples and families were unable to purchase a home on certain streets and areas in the 
city (Nathanson, 2010).  Nationwide, following the Brown v. Topeka Board of Education 
Supreme Court decision in 1954 and subsequent integration of city schools (along with a host of 
other factors), White families left urban environments for the surrounding suburbs (Fruchter, 
2007).  Black schools closed and their students were integrated into White schools, causing the 
loss of these schools as a central part of the Black community (Tyvack, 2003).  In Minneapolis, 
the problem of implicit or explicit segregation did not improve over time, as the most recent 
financial recession in the aughts hurt Black communities and neighborhoods in the city with 
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devastating impact (Nathanson, 2010).  Understanding where students come from is important, 
according to John Dewey, because the student does not live at a school.  Instead, she is grown in 
a home and in her community and what teachers know about the student from her life at school is 
only a partial picture (Simpson et al., 2005).  Although it is important to know that Dewey was 
often criticized because he did not pay much attention to the social issues and concerns that were 
brought about due to race, class, and gender (Noddings, 2012). 
Schools were historically viewed as community centers in smaller communities, but 
urban schools faced different challenges.  City schools were tasked not only with educating their 
students, but also with providing a number of services and resources urban students needed, all 
while creating the community experience in a time when urban cities were demographically 
changing (Rury, 2005).  There were other systematic issues as well in urban schools, for 
example, systematic racism inherent in segregated schools; unequal opportunities of access for 
female students in sports program and vocational education; and the separation of students with 
disabilities from mainstream education (Tyvack, 2003).  As urban schools became more and 
more culturally diverse, it is important to recognize the shroud of accountability testing that these 
secondary education institutions have been under since the passage of NCLB in 2001.  With a 
focus on reading, mathematics, and science tests one could think “NCLB favored a monolingual 
and monoculture society as opposed to multilingual and pluralistic society…the new law [would] 
… ensure that a single culture would dominate the schools” (Spring, 2008, p. 498).  The first 
decade of the twenty-first century did not just see the implementation of new federal education 
policy because it was also a decade when public education was under attack and under consistent 
media calls for reform (Ginsberg, 2012).  Fruchter (2007) argues that urban schools are blamed 
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for the systematic segregation and learning conditions that too often result in poor results for 
urban youth. 
 The struggle for a multicultural perspective in schools is not only evident in NCLB, but 
also in the Obama-era ESSA.  Although this new law allows for other measurements of school 
success, it still requires accountability testing (The Every Student Succeeds Act: Explained, 
2015).  When there are standardized tests measuring school and student success, dominant 
assumptions about history and social norms take hold in school curricula along with appropriate 
or acceptable language use, religious understanding, and justification for social stratification 
(Fruchter, 2007).  There is a lack of clarity on the specificity of what culturally and ethnically 
diverse students in urban schools are supposed to know, not just during informal school 
interactions, but also on the standardized tests because these are based on a what textbook 
publishers deem important enough to be added to the curriculum and sequence guidelines 
(Fruchter, 2007).  How schools are evaluated is framed within what Fruchter identifies as the 
culture of an urban school: the curriculum, the organization of different student groups separated 
by race, gender, class, and ethnicity, primary instructional language, the external accountability 
system, and the discipline system.  Starting in 1970s, critical theorists began to question how the 
structures within school and content within classrooms continued to perpetuate the constructions 
within the modern American class system (Noddings, 2012).  Ginsberg (2012) suggests that 
although public schools attempt to accept and serve different student cultural and ethnic groups, 
they often teach students to accept the power structures as they are instead of looking to 
deconstruct and challenge them.  This is the background in which a system that is uniquely 
controlled by localized entities-school boards and state departments of education-must then relay 
standards and expectations to be accepted by the public exists (Tyvack, 2003). 
TEACHING AS AN ART AND A SCIENCE 23 
In addition to the disparity in culturally relevant high-stakes testing and, therefore, 
curricula, urban school districts are also working with less money (Anyon, 2014).  Looking at 
education with a critical theory lens, there is also the question of what schools should be 
teaching.  Even if a liberal arts-focused, college-preparatory education’s content seems out of 
sync with the needs of modern students, many argue that it is vital to maintain a democratic 
society (Noddings, 2012).  Whereas postmodernist thinkers would suggest that the content of the 
knowledge taught is less important than learning how power and knowledge are connected, how 
knowledge has changed over the course of history and who benefits and does not from current 
knowledge structures remains an issue in urban secondary schools (Noddings, 2012).  Urban 
school districts are in charge of educating the most diverse groups of students, racially and socio-
economically, and have less money to spend per pupil than schools with a more homogeneous 
population (Anyon, 2014).  In addition, the role of the urban educator and how they feel about 
their students’ abilities to succeed affects how well students perform in the classroom and 
standardized tests.  In a study about urban teachers’ assumptions concerning how they viewed 
their students as learners, teachers were identified as believing all students could learn if one of 
three unique qualifiers were attached to that belief (Corbett, Wilson, & Williams, 2002).  Two of 
the qualifiers were related: “if their parents support education” and “if the students put forth the 
effort,” but the last qualifier put the onus on the teacher concerning the student’s ability to learn 
because it identified that is was the job of the teacher “to make sure that they do” (Corbett et al., 
2002, pp.1-2).  Between national, state, and local expectations, urban public schools and their 
teachers are facing a number of challenges.  
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Contemporary Themes in Math and Science Teaching 
 The following section will further explore how teaching is an art and a science in terms of 
student engagement in the urban high school math and science classrooms.  Four contemporary 
themes and tensions have been identified during a literature review during the 2017-2018 
academic year.  They are: student engagement, current state of math & science pedagogy, 
classroom and schools in an urban learning environment, and understanding exceptional and 
ordinary teachers. 
What is Student Engagement? 
In education, the term engagement–what it means and what it looks like−has been in 
constant flux and review.  For some researchers, it is looking at students in the classroom, for 
others it is the school-wide atmosphere, and some researchers delve into student engagement in 
terms of specific tasks (Roorda, Jak, Zee, Oort, & Koomen, 2017).  In terms of the classroom 
environment, when students are engaged, “they actively participate in class discussions, are 
enthusiastic, and have a positive attitude toward schoolwork” (Parsons, Nuland, & Parsons, 
2014, p. 25).  As a result of high student engagement in the classroom experience, teachers 
would not have to spend time managing the classroom or disciplinary issues and could instead 
spend time focused on the students’ learning (Corso et al., 2013).  These authors go on to argue 
the importance of studying student engagement at the classroom level, writing “the most fruitful 
approach is to focus on the classroom…[because] classroom experiences make up the bulk of the 
day and are where most of ‘the rubber’ of students’ desire and need for being engaged meets ‘the 
road’ of what schools have to offer” (p. 53).  While some scholars look at motivational theories 
to explore the engagement concept, others have looked at external factors, such as a student’s 
socioeconomic background, race, or gender to further identify barriers or entrances into the 
TEACHING AS AN ART AND A SCIENCE 25 
classroom experiences (Fredricks, Filesecker, & Lawson, 2016).  Looking at the students’ 
communities and external life is recommended because school and the school culture have been 
considered hostile in acknowledging and accepting the cultural backgrounds of these historically 
underserved students (Uekawa, Borman, & Lee, 2007).  Other researchers further the idea that 
studying more diverse groups of students would develop a better understanding of engagement 
and if there are some pieces of the engagement puzzle more important than others when 
educating minority and low-income students (Wang et al., 2016).  A recent article about math 
and science classroom engagement reported that quantitative survey instruments used to measure 
affective, behavioral and cognitive engagement have been used inconsistently, and qualitative 
research has also not been effective at measuring student engagement (Fredricks et. al, 2016).   
For the purposes of this dissertation, I use the definition for student engagement that 
Fredricks et al. (2004) developed, stating that engagement is a meta-construct of three distinct 
elements: affective (or emotional), behavioral, and cognitive.  Students who are affectively 
engaged in a classroom experience feel like they belong in the space and are able to demonstrate 
their attentiveness and inquisitiveness around the content and curriculum in the classroom 
(Parsons et al., 2014).  Behavioral engagement is focused on a student’s participation in the 
classroom activities (Fredricks et al., 2004).  Some of these behaviors may include coming to the 
classroom with appropriate materials, coming to class on-time and having regular attendance 
(Singh, Granville, & Dika, 2002).  Investment, thoughtfulness, and willingness are key attributes 
behind cognitive engagement, as it describes the skills necessary for students to “comprehend 
complex ideas and master difficult skills” (Fredricks et al., 2004).  One group of researchers 
write that student tasks must be not too difficult to cause frustration or avoidance or not too easy 
and cause boredom (Ateh & Charpentier, 2014).  All three of these engagement factors: 
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affective/emotional, behavioral, and cognitive are influenced by the situation or environment 
because, as other researchers suggest, student engagement is impacted by the time, place, and 
context of the students’ experience (Parsons et al., 2014).   
In practice, Marzano (2013) directs teachers to ask themselves four questions to check if 
they have created an engaging classroom experience.  The questions center on creating a caring 
environment, maintaining high levels of student interest, providing essential content, and valuing 
the importance of students’ personal effort.  Teachers are to ask themselves these questions 
because students’ engagement levels are strongly swayed by the teaching they are receiving 
(Marzano, 2013).  A science specific case-study from a ninth-grade physical science class 
determined five factors positively impact student engagement, including the lesson’s relevance, 
the role of the student within the lesson, opportunities for students to engage, the cognitive 
demand of the assigned task, and the affective power of the lesson (Ateh & Charpentier, 2014).  
Comparatively, a study using interviews with middle-school math teachers looked at student 
engagement in the three areas (affective, behavioral, and cognitive) and attached another layer of 
analysis to determine the level of student engagement in math classrooms (Skilling, Bobis, 
Martin, Anderson, & Way, 2016).  These researchers determined that there are levels of student 
engagement, which they identified as disengaged, variably engaged, and substantially engaged 
(Skilling et al., 2016).  From these math teachers’ interviews, some of the following descriptors 
of engagement are revealed: a student who is disengaged cognitively was described as “not 
getting anywhere with learning the subject of mathematics,” whereas a student who was 
substantially affectively engaged was described as confident while a student who was variably 
behaviorally engaged was a student who would rush through independent work (Skilling et al., 
2016, p. 553). 
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Parsons et al. (2014) suggest that “practitioners and researchers have worked to develop 
different ways of assessing affective, behavioral, and cognitive engagement through student self-
reporting, teacher reporting, and observation protocols” (pp. 25-26).  Fredricks et al. (2016) 
discuss their success in developing a measurement for studying engagement in math and science 
classes using a semi-structured interview with both the teachers and students.  According to 
Fredricks, Filsecker, and Lawson (2016), most engagement data comes from student self-
reporting and, because of that, the measurements are often used inconsistently in the three 
student engagement domains.  Researchers have noted the importance of understanding what 
engagement specifically looks like in math and science classrooms and most recently conducted 
a mixed-methods study gathering data using survey instruments with students and teachers and 
interviews with teachers (Wang et al., 2017).  Wang et al. (2017) determined that further 
research needs to be done in order to develop a richer idea of what engagement looks like for 
students in math and science classrooms.  While there is no standard measurement of affective, 
behavioral, and cognitive engagement utilized in schools and districts, there is opportunity to 
look at different ways to assess the meta-construct of student engagement that is so vital to 
student success.  As Corso et al. (2013) discovered, the higher levels of engagement lead to 
higher academic performance as measured by both grades and standardized test scores. 
Current State of Math & Science Pedagogy 
 Teachers must not only build relationships with their students, but also develop and 
implement engaging lesson plans and curriculum.  Current research around education, teaching, 
and learning looks to give further explanation of what is happening in classrooms and schools by 
looking at specific populations, certain subject areas, or historical and ethical roots of certain 
practices, whereas other researchers look at psychology and brain development to help explain 
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how and why students are or are not learning (Simpson et al., 2005).  While this research is 
unable to show or prove one best method, it does indicate that teaching is complex and requires 
human beings to be “experimental thinkers and practitioners (2005, p. 7).  There are a number of 
strategies and instructional techniques in secondary math and science classrooms being utilized 
today.   
What works clearinghouse. In order to delve deeper into the science of teaching, I did a 
review of literature at the What Works Clearinghouse website in the summer of 2018 to find the 
instructional strategies recommended by this federally funded resource for evidence-based 
practices.  This website is an online resource to provide classroom teachers with “the information 
they need to make evidence-based decisions” (U.S. Department of Education, 2018).  Multiple 
interventions and strategies were reviewed for mathematics, but no interventions were applicable 
for deeper review within the science field (U.S. Department of Education, 2018).  Criteria for 
interventions available include limiting my search within a certain subject, in this case math or 
science, and then reviewing any intervention that was available for grades 9-12.  There were 11 
interventions listed under mathematics that met my criteria, but not all made sense to look at 
with a deeper lens as they were a review of a charter school or a teaching fellows’ program as 
opposed to interventions that public schools could implement.  The only available interventions 
for grades 9-12 under science were Teach for America and the Knowledge is Power Program 
(KIPP), and because these are both comprehensive programs as opposed to classroom 
interventions, I did not gather any intervention strategies from the What Works Clearinghouse in 
science instruction (U.S. Department of Education, 2018).  What follows is a summary of 
strategies and curricula available to math educators who may access What Works Clearinghouse. 
The combined use of technology and classroom instruction was part of the Cognitive 
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Tutor® program researched in ninth-grade Algebra classrooms (Cognitive Tutor®, 2016).  This 
program was trialed in school districts across the nation to mixed results meaning that in the five 
studies reviewed both positive and indeterminate outcomes were found (Cognitive Tutor®, 2016).  
Another program changed the mathematics curriculum that featured “interwoven strands” of the 
mathematics disciplines such as algebra, geometry, discrete mathematics, and trigonometry for 
the first three years of high school math before a final year of instruction focused in on college 
math and statistics (Core-Plus Mathematics, 2010).  This method of instruction was found to 
have potentially positive effects based on its two levels of measurement, the Iowa Tests of 
Educational Development and SAT math section (Core-Plus Mathematics, 2010).  The 
University of Chicago School Mathematics Project (2016) was determined to be fairly effective 
in its methodology for teaching Algebra to ninth-grade students.  This curriculum’s focus is on 
real-world application of mathematical skills instead of review and repetition while also 
providing for the use of technology such as computers and calculators in the classroom 
(University of Chicago School Mathematics Project, 2016).  Using the same textbook that the 
University of Chicago School Mathematics Project uses, the Transition Mathematics intervention 
is designed to provide a bridge between arithmetic-based math courses traditionally taught to 
middle-schoolers to algebra and geometry courses that are taught in the early grades of high 
school (Transition Mathematics, 2007).  The studies reviewing this program gathered data from 
over 2,000 students in urban, suburban and rural schools with mixed results (Transition 
Mathematics 2007).  The key elements of this program were real-world situations to explain 
algebraic concepts and connections of geometry to arithmetic, measurement, and algebra 
(Transition Mathematics, 2007). 
Academic research. Boston and Smith “contributed to the growing body of research that 
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suggests that changing teachers’ orientations toward their curricula in ways that support selection 
of cognitively challenging tasks is a necessary and vital step” (2009, p. 143).  Designing 
curricula is a challenge because of the focus on “achievement scores [on standardized tests], 
tightly aligned with content standards, remain the gold standard for documenting the impact 
science and math education has” on urban students (Tan & Calabrese Barton, 2012, p. 32).  Good 
math and science teaching is not just what happens within the classroom walls and what the 
students are doing, but focuses instead in the conceptual ways students change their thinking and 
viewpoints about new concepts.  Rodriguez (2005) challenges the idea that math and science 
learning must be hands-on or activity based to be thoughtful and purposeful and suggests that the 
focus of classroom activities should instead be “minds-on” (p. 20).  Good teaching is also not the 
traditional-teacher led instruction that enforces passive learning (Boaler, 2008).  Instead, Boaler 
defines good math teaching as getting learners to engage in “asking questions, drawing pictures 
and graphs, rephrasing problems, justifying methods, and representing ideas” (p. 67).  In regard 
to science classrooms, Dyasi (2006) identifies that a good science classroom experience “is a 
community and culture that builds upon children’s strengths and cultural and cognitive capital, 
utilizing artifacts from their immediate physical and cultural environment as initial resources in 
science learning” (p. 73). 
 Achievement tests and traditional classroom practices may not be able to fully assess and 
engage the value of students’ outside of school experiences.  Students’ past experiences and 
values and understandings that are built outside of the school building are both important factors 
in an inspiring math and science classroom (Tan & Calabrese Barton, 2012).  “All pieces of 
student work, even contributions during class discussions, become possible occasions for 
assessing understandings, scientific thinking, and abilities” (Coffey, 2006, p. 46), giving students 
TEACHING AS AN ART AND A SCIENCE 31 
and teachers the opportunity to look beyond what is only on paper or understood by a test score.  
However, this does not mean that teachers should avoid looking for ways to shift mathematical 
and scientific worldviews.  Instead, educators need to design and implement learning 
opportunities that give students reason to confront their previously held beliefs and 
understandings of how the world works and construct new schemas (Tweed, 2009).  One 
research study looked to break down student engagement in urban math and science classes by 
race and ethnicity and determined that preferred type of classwork by race (Uekawa et al., 2007).  
White and Latino students in this study preferred lecture to individual seat work, whereas Black 
students’ responses indicated an indifference; however, both the Black and Latino students were 
more swayed by the quality of instruction; perhaps due to the race of their teacher.  Overall, the 
researchers discovered that urban students in math and science were spending more time in 
lecture and individual worktime as opposed to purposeful group work. 
Classrooms and Schools in an Urban Learning Community 
 Classroom Structure & Logistics.  Teachers are not always trained in how to modify 
the classroom environment to impact student engagement, but research says, “modifications to 
[it] are a feasible, minimally intrusive intervention resulting in increased academic engagement 
and decreased disruptive behavior” (Guardino & Fullerton, 2010, p. 13).  Another way to define 
modifications to the classroom environment is classroom management.  One study defined 
classroom management using three components–managing classroom space, managing energy, 
and managing teaching self (Fenwick, 1998).  Classroom space can be thought of as the 
logistical and tangible items within the space, including the students within it.  Energy refers not 
only to adolescent emotion within a classroom space, but to the flow and the activities of a 
lesson.  “Teachers were managing energy: balancing the various dynamics of adolescent emotion 
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and physicality to create a psychologically safe place, while stimulating student interest and 
maintaining a ‘flow’ of engagement in classroom activity” (p. 621).  Managing teaching self is 
specific to the student-teacher relationship and is the teacher’s knack for being flexible in his or 
her teaching identity in relation to the students.  Fenwick urged the importance of flexibility 
again when concluding her article, as she highlighted the importance of teachers’ “comfort with 
contingency” (p. 630) meaning a thoughtful tweaking of stylistic management choices in the 
moment.  Management in the classroom can become dull and uninspired if teachers are not 
continuously reviewing current research, reflecting on their practice, completing thorough 
preparation for classes, caring for students, considering alternative techniques for problem 
solving, and allowing themselves to think critically about issues (Simpson et al., 2005).  
Classroom management can be thought of as a battle between two elements fighting for 
attention, and it is the teacher’s responsibility to win out over the alternative stimulus 
(Thorndike, 1906).   
 Not only does classroom experience entail classroom management techniques, it is also 
the physical space and design.  After all, “the physical environment surrounding the young 
person can have a profound influence on the young person’s behavior” (Holden, 2001, p. 20).  
The physical space can have a significant impact because it can serve as a purposeful tool for 
teaching and can unknowingly impact the behavior of the individuals in the classroom (Loughlin, 
1977).  For example, in a 2007 study examining student engagement in urban and math science 
classrooms, it was determined that when students were unable to choose their own seats; they 
were less likely to be distracted and therefore more likely to be engaged in classroom materials 
(Uekawa et al., 2007).  The environment cannot just help to academically and behaviorally 
engage students; it can also manage a lesson’s flow and reduce some of the teacher’s 
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administrative tasks.  Loughlin (1977) offers suggestions on how the physical space should be 
arranged, “the function of space is to facilitate the physical movement, the groupings, and the 
actions of children.  Children build, observe, chart, measure, [and] carry water.  They do not 
arithmetic, science, or phonic” (p. 128).  Tas (2016) defines the environmental variables as 
teacher support, student cohesiveness, and equity.  However, in a 2010 study from Whitmore and 
Laurich, the environment is defined with the physical space in mind and how it can designate 
who a student is, where a student can be, and the variety of activities that are available and 
valued.  Using a commercial video arcade where adolescents played as the foundation of their 
observations, they helped a middle-school language arts teacher develop a list of changes he 
could make to his space.  A collection of teachers interviewed routinely cited student desk 
arrangement in a horseshoe or circle design as having the greatest impact on students as the 
design develops a better sense of community (Arnold et al., 1993).  John Dewey (1938) defined 
environment thinking less about physical space, but more along the lines of the students’ and 
teachers’ “needs, desires, purposes, and capacities” (p. 44) that together build an understanding 
of the space and time of their interaction. 
 Curriculum design.  Wiggins and McTighe (2005) tell us that curriculum literally means 
“the course to be run” (p. 340).  They explain further that it is the combination of three elements.  
First, there is the input, or the state academic standards and local goals that determine the content 
of the classroom, which then shapes second element- the plan for teaching and learning.  Lastly, 
it encompasses what students should be able to do, know, and understand following their journey 
through the content, skills, and habits of mind and how they will demonstrate their new 
realization of those aims (Wiggins & McTighe, 2005).  Adams and Adams (2003) write 
specifically about curriculum in terms of urban education and it is “everything that goes on in a 
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school and outside the school in the learners’ lives, whether it is planned or unplanned” (p. 31).  
Curriculum can also be defined as intended curriculum and operational curriculum, intended 
being the material and supplies that are planned in advance to teach students skills and content, 
whereas operational curriculum entails the actual activities that take place within the classroom 
(Eisner, 1994).  Educators can also consider curriculum in terms of what the aims of education 
are. Thorndike (1906) posits that the aims of education are focused on the idea of change and 
that the teacher must look at students and determine what changes need to be made and how to 
make them.  He continues with listing three specific aims – “goodwill to men, useful and happy 
lives, and noble enjoyment” (p. 3).  Dewey’s (1902/1990) aims are focused on the student as he 
is the “starting-point, the center, and the end” and the student’s education is continuously 
reconstructed as he incorporates and integrates his personal experiences into what was presented 
in the classroom (p. 187). 
Curriculum can be thought of as a series of events that have been prepared with the 
intention of having learning opportunities for one or more students (Eisner, 1994).  Ginsberg 
(2012) writes about a formal and informal curriculum and that schools can be more than just 
“factories for learning” and can become communities designed to teach academic content.  
Designing curriculum combines the teacher’s interest and love for content knowledge and ability 
to communicate it (Simpson et al., 2005).  When dealing with subject matter that is controversial 
or has multiple points and counterpoints to consider, Noddings (2012) does not think it is enough 
to simply present the various argument but also to determine an understanding as to why human 
beings hold onto these views, even if they are repugnant.  In matters of the foundation of 
knowledge, Noddings (2012) urges teachers to be more concerned with where knowledge comes 
from for three reasons: it is important for teachers to determine the status of what they teach, 
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they need to evaluate the truth that comes from educational researcher, and, lastly, they must 
determine if the knowledge is available for all students or just some.  Knowledge and content 
taught in schools should not be absent of independent-living application, but the purpose of what 
is taught in classrooms should be to enlighten students for the community living and working 
outside of school (Noddings, 2012).  Fruchter (2007) tells us that the standards movement of the 
1990s looked to align curriculum, instruction, and assessment to a set of common standards on a 
national level. 
A quadrant framework identifies four different types of curriculum developers: linear 
thinkers, holists, laissez-faire advocates, or critical theorists (Miller, 2011).  Mathematics 
instruction calls for a linear model because “concepts are hierarchical in content where one topic 
must be understood before the next topic is introduced” (Murphy, 2016, p. 298).  This does not 
mean math teachers cannot be creative.  One recent teaching strategy is that of the flipped 
classroom, which calls for students to listen to or watch instruction outside of the classroom and 
work on practice problems and models inside of the classroom (Clark, 2015).  In the science 
classroom lab experiments are common tools for learning, but they must be well planned and 
provide opportunity for student involvement as they will cause students to further develop 
inquiry, problem-solving and collaborative soft skills (Ediger, 2017).  Some high schools have a 
specific program called Academy of Math and Science tailored to meet the needs of students 
who not only demonstrate high levels of proficiency in these subject areas, but also an interest in 
these academic fields as a career while providing internship with local corporations (Adams & 
Adams, 2003). 
Miller (2016) points out that an educator cannot stick to just one way of thinking about 
curriculum for if teachers were to do so, they would limit their own growth and the students’ 
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experience of the content and opportunities for learning.  Community within the classroom space 
is also an important piece of the curriculum development puzzle because “engagement with 
learning arises from the reciprocal interaction between learners and a learning environment, then 
teachers’ potency to engage students lies in their ability to create, shape, and influence the whole 
learning environment” (Shernoff et al., 2015, p. 53).  Urban students reported that being able to 
have academic conversation in math and science classrooms was valuable for engaging in 
content and also reducing feelings of academic isolation (Uekawa et al., 2007).  The metaphor of 
teacher as a navigator explores curriculum design as a community experience well.  Using 
Dewey’s philosophy of education, Simpson et al. (2005) list three elements that are part of the 
educative experience that help shape the student’s experience with curriculum presented when 
using the metaphor of a teacher as a navigator.  First, much like a ship setting sail and staying 
afloat, the student is ultimately responsible for learning.  Second, the teacher and student are 
partners in the learning experience and there must be the appropriate conditions and activities set 
up for the student to learn.  Lastly, the student is capable of refueling herself, and needs only 
guidance in choosing the path from point a to point b. 
 Dewey suggests that education is possible with the combination of two factors, the 
flexible and free mind of the student and the prepared and orderly execution of learning materials 
and experiences by the adult (Shattuck, 2003).  In a thorough examination of the curriculum 
standards at a small school district in central Vermont, Shattuck realized “that 600 pages of 
official documents do not present a curriculum; they contain hortatory statements about goals 
and teaching approaches” (p. 17).  In his argument as presented by Noddings (2012), Shattuck 
suggests that the lack of clarity in standards and curriculum leads to a lack of understanding of 
what the students will be able do, where and how they will be able to do it, and to what level of 
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competence (p. 208).  Noddings (2012) interprets Dewey’s ideas about curriculum differently 
than Shattuck and writes that curriculum should be determined by the needs of the students.  
According to her philosophy around curriculum development, Dewey thought the curriculum or 
common learning was less important than the impetus for the student learning or the actions the 
students take to get to an understanding. 
Exceptional Versus Ordinary Teachers 
Defining what an ordinary or exceptional teacher is–is difficult.  Perhaps a description of 
the exceptional is more fitting: 
Instead, she walked to the center of the classroom, a book in her hand.  Slowly and 
almost lovingly, she removed the dust jacket and laid it carefully on the desktop of the 
nearest pupil.  In the hush obtained without a word spoken, she began to read.  Her 
choices were impeccable.  By the time she closed the book and said that it would be on 
her desk and available to anyone who wanted to finish the story, we were hooked 
(Goodlad, 2016, p. 20). 
Goodlad writes of his experiences as a student in a small school in the Pacific Northwest during 
the Great Depression and there is something compelling about how he describes the presence of 
his exceptional teacher.  Exceptionality can be explored in many ways, but for the purposes of 
this study, I will focus primarily on student-teacher relationships, authentic leadership, and the 
teacher’s balance of the art and science of teaching. 
Student and teacher relationships.  Students are more engaged in the learning 
experience when the work is meaningful and authentic which “includes being asked interesting 
questions, digging deeper into understanding a single topic, applying the subject to problems in 
life outside of school, and discussing ideas” (Lee, 2014, p. 183).  It is important for the student 
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and teacher to develop an authentic relationship in the classroom setting.  The people who make 
up the classroom community must work together to learn, teach, and create and the outcome of a 
successful student who is able to think critically and problem solve is a shared and collective 
experience (Simpson et al., 2005).  It is an assumption that learning is a one-dimensional 
construct where teachers feed information and content to students, but if one looks at learning as 
a process instead of simply an outcome, that mindset shift allows students to change or grow 
their worldviews in creative forms and functions (Ginsberg, 2012).  Students bring to school with 
them their own understandings of how the world around them works, including a cultural 
knowledge and experience bank, and teachers should connect with this upbringing in order to 
best facilitate student growth (Corbett et al., 2002). 
Consider Martin Buber’s theoretical construct of I-Thou dialogue.  This type of dialogue 
promotes a relationship that “stresses the mutual and holistic existence of two entities.  It is an 
encounter of equals, who recognize each other as such” (Morgan & Guilherme, 2000, p. 982).  
When teachers and students are able to build foundational, authentic relationships, learning can 
occur.  Teachers must also show that they care about their students and their development and 
motivations as human beings and see teaching not always an intellectual enterprise (Noddings, 
2012).  Buber (1970) continues to stress the importance of the authentic recognition that happens 
between human beings when they see one another’s whole self and communicate in that manner.  
He points out that the two members of the relationship need one another to be complete. 
Fine (2014) introduces the idea that a student and teacher are allies in the learning 
experience and that the word boring is missing from any description of what happens within the 
classroom walls.  Together, teachers and students must be willing to engage in risk-taking 
behavior, and prepare for negative reactions (Ginsberg, 2012).  Dewey’s thought that before all 
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else teachers must have a love for working with and being involved with youth and young people 
because if a teacher did not demonstrate this type of love, then the students they worked with 
would feel the absence of it and know that the teacher did not enjoy being with them (Simpson et 
al., 2005).  Successful teachers also understand that they can only change what is within their 
own control, so instead of blaming students’ circumstances, they must look at themselves in 
order to improve student outcome (Corbett et al., 2002).  Jeff Duncan-Andrade (2009), who 
writes primarily about hope and urban youth, says that effective teaching is dependent on the 
“deep and caring relationship” (p. 6) that exists between student and teacher.  He also highlights 
a certain tenacity that underserved and urban students often have using a metaphor from a Tupac 
Shakur poem, The Rose That Grew From Concrete.  In the poem, a damaged rose grows from 
concrete and Shakur implores his readers to not disregard the roses but see them as they are; 
Duncan-Andrede and other exceptional teachers recognize the students’ tenacity instead of 
simply focusing on the damage. 
Authentic classroom leadership.  Leadership can be defined in many ways, but it is a 
phenomenon that has four elements: process, influence, group-focused, and common goals 
(Northouse, 2016).  Leadership theory is constantly evolving and there are a number of factors 
impacting its description and understanding such as trait versus process leadership; assigned 
versus emergent leadership; and power, coercion, and management (Northouse, 2016).  Because 
teachers regularly engage in a leadership phenomenon, I think it is fair to suggest that teachers 
are leaders.  In the twenty-first century, researchers and scholars have written about an 
emergence of new ways to describe and define the process of leadership including authentic, 
spiritual, servant, and adaptive styles (Northouse, 2016). When focusing on authentic leadership, 
we can think about these leaders in terms of five essential elements: understanding their purpose, 
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practicing solid values, leading with heart, establishing connected relationships, and 
demonstrating self-discipline (George, 2003).  Inherent within authentic leaders is the idea of 
morality and integrity, for George they are not a just crucial traits of an authentic leader, but they 
are required.  Educational leadership research also touches on the idea of authentic leadership in 
the school setting.  Described as a place that is shambolic, chaotic, and full of emotion, schools 
require the authentic leadership that is dynamic and non-linear in nature to respond effectively to 
it (Duignan, 2014). 
Students rely on teachers to help them determine what is truth and reliable knowledge.  
Therefore, it is important for these gatekeepers of the knowledge to determine how to evaluate 
what is truth and are transparent in their journey to it (Noddings, 2012).  Fullan (as cited in 
Duignan, 2014) writes that the crux of education is driven by the morality of the classroom 
teacher.  Fullan’s ideas would eventually expand to include the collective moral imperative when 
a collegial body of educators form for their students.  Teachers who are able to take risks will 
create spaces and environments where students can “experiment, disagree, challenge authority, 
assert their individuality, test assumptions, and question data (Ginsberg, 2012, p. 3).  Ginsberg 
suggests that these places where risk is acceptable and expected are becoming far less common 
in American public schools.  Those individuals who are able to think critically about who they 
are and what they are doing are able to see their faults and are willing to challenge their own 
beliefs while seeing other arguments and perspectives more clearly demonstrate an ability to 
think critically (Noddings, 2012).  Noddings (2013) goes a step further and claims that Dewey 
would identify good teaching as teaching that is flexible enough to meet the unique needs of each 
individual child in the classroom and beyond.  She uses this idea to help set up her argument for 
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purposeful curriculum built around vocational and home skills, a renewal of the liberal arts, and 
ecological consumption. 
 Modern musings on the art and science of teaching.  It is not uncommon to hear that 
school districts are in need of qualified licensed teachers, especially in high need areas such as 
secondary math and science.  In fact, a recent Washington Post article headline stated that every 
state in the United States is facing shortages of some kind in the teaching field (Strauss, 2017).  
This is partially because teaching is hard to professionally define.  Some policy makers and 
legislatures assume teaching to be a mechanical and technical trade with a trend “toward greater 
standardization and scripting of curricula, high-stakes national testing, [and] value-added 
measure of teacher accountability” leading to questions about how to measure what good 
teachers and good schools are (Ginsberg, 2012, p. 24).  However, teaching can be thought of as a 
practice where flexibility, talent, and preparation can thrive (Simpson et al., 2005).  Sometimes 
there are techniques and strategies used in the classroom that words cannot describe.  In 
Fenwick’s qualitative study of junior high classroom management, teachers were unable to put 
words to the good things they were doing but observation demonstrated “in the everyday 
‘floating’ management of classrooms full of adolescents and contradictions, when teacher’s 
practice produced the almost ‘magic’ flow of energy” (1998, p. 629) an artistry would emerge.  
That energy can be further explained as the approaches, methods, informal strategies and 
connections teachers build with students without focusing on the academic nature of their job 
(Stronge, Ward, & Grant, 2011).  These non-academic ways are how teachers build relationships 
with students and have students take responsibility for their own actions and the classroom 
structure, its management and its organization. 
While the science of teaching is entrenched and more easily defined due to its ability to 
TEACHING AS AN ART AND A SCIENCE 42 
cite statistical data, test scores, structured lesson plans and specific teacher-led interventions, 
teaching is more than the science.  Teaching is the ability for the teacher to “touch and to move 
[students], to animate them in pursuit of a better future, one in which problems are solved, one in 
which progress toward important goals is made, and one in which the human condition is 
improved” (Denhardt & Denhardt, 2006, p. 17).  Ladson-Billings’s The Dreamkeepers looked at 
what successful teachers were doing in the classroom, specifically in reaching African-American 
students and all saw their teaching as an art as opposed to a technical skill (Fruchter, 2007).  
Eisner, a disciple of Dewey’s, looks at good teaching and engagement holistically and posits it 
can be looked at through the lens an observer would view art because it can be seen “in the ideas 
we explore with students, in the challenges we encounter in doing critical inquiry, and in the 
appetite for learning we stimulate” (2004, p. 9).   
Eisner (2004) posits there are distinctive forms of thinking that teachers who are artists 
display in their practice.  He writes, “the arts teach students to act and to judge in the absence of 
rule, to rely on feel, to pay attention to nuance, to act and appraise the consequences of one’s 
choices and to revise and then to make other choices” (p. 5).  Of course, when educators are 
thinking about their teaching as an art, it is the teachers who are doing the acting, judging, 
feeling, and revising.  Eisner (2004) and Dewey (1938) both write about flexible purposing, the 
ability to shift goals and aims in the midst of completing a specific task.  In contrast, Hunter 
(1985) focuses more on a scientific, procedural method.  She places importance on two main 
teaching factors “propositional knowledge: knowing what affects student learning…and 
conditional knowledge: knowing when to use each proposition and why” (p. 58).  Using Hunter’s 
model, teaching seems less a matter of meeting students’ individual needs, but rather thinking 
about the curriculum and lesson as a whole because “a ‘scientist’ knows that human brains 
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function in ways that are more similar to one another than different” (Hunter, 1991, p. 28).  In 
the ideal of the scientific revolution inherent within Western enlightenment, all parts of the 
educational activity could be broken down into specific parts and then quantifiable and 
measurable, and then adjusted as needed (Horn, 2009). 
In 2001, NCLB required teachers to use instruction based on science to improve the 
academic achievement of their students (Detrich & Lewis, 2012).  This practice continues with 
the passage of the Obama-era ESSA in 2015, which rates instructional practices examined in 
research studies using three levels of evidence: strong, moderate, or promising (“Evidence for 
ESSA”, 2018).  Many names are associated with teaching with science in mind, including 
evidence-based practice, research-based practice, and scientifically based instruction (Kretlow & 
Blatz, 2011), but these terms do have different meanings and understanding what they mean is 
important for researchers and classroom teachers.  Teachers often do not have the resources or 
understanding of the technical jargon associated with evidence-based practices to implement 
them with fidelity (Test, Kemp-Inman, Diegelmann, Hitt, & Bethune, 2015).  Some researchers 
(Kretlow & Blatz, 2011; Test et al., 2015) suggest that if teachers were able to trust a web-based 
resource then perhaps they would be more willing and able to implement strategies considered 
evidence-based with greater fidelity and frequency.  In 2015, Test et al. published a study 
identifying 47 publicly accessible websites that were evidence or research based, provided 
interventions for students in both the general and special education populations, and listed 
interventions for students from birth to 12th grade.  Using a series of coding techniques, these 
researchers identified if these different web-based resources for empirically-based teaching 
interventions were to be trusted, to be trusted with caution, or not to be trusted.  While the 
resources for evidence-based practices in education do exist, as do guidelines for their 
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implementation (Kretlow & Blatz, 2011; there does not appear to be significant success in 
implementing these practices into the classroom (Detrich & Lewis, 2012). 
Writing at the turn of the 20th century, Edward Thorndike (1906) suggests that the study 
of teaching is as important as the study of medicine.  With enough time and energy, along with 
the proper methods, the researcher can determine the best methods for teaching any particular 
skill or method that teachers should use in the classroom (1906).  Eisner (2004) also discussed 
the importance of the relationship between form and content.  He wrote “how something is said 
is part and parcel of what is said.  The message is in the form-content relationship, a relationship 
that is most vivid in the arts” (p. 6).  Creativity points to another connection that Eisner makes 
between the arts and teaching, that not all information and knowledge can be shared with words 
or bound by language.  Denhardt and Denhardt (2006) also use the art metaphor when writing 
about leadership and make a similar connection concerning that language is not bound by written 
or spoken words.  For those individuals who employ an artistic perspective on their craft, “they 
employ a language…that speaks to the human spirit” (p. 79).  Meanwhile, Bruner (1977) writes 
“the teacher’s task as a communicator, model, and identification figure can be supported by a 
wide use of a variety of devices that expand experience, clarify it, and give it personal 
significance” (p. 91).  When thinking about education and its processes Dewey hated dualisms 
and said one should not consider the art and science of teaching as one without the other, instead 
the two can coincide harmoniously (Tanner, 1997). 
Relevant Analytical Theory 
In this section, I cover the analytical lens with which data will be analyzed with.  First, 
there will be an exploration of on the work of Abraham Maslow and William Glasser. There will 
be a more detailed look at the work of William Glasser for two reasons.  First, Glasser spent a 
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great deal of his professional life looking at how his theory could be and was implemented in the 
school setting.  Secondly, I have a personal connection to Glasser’s work because choice theory 
was used extensively at a residential program at which I counseled and taught for three years.  
My work at the residential program influenced my decision to professionally enter public schools 
as a secondary educator and shapes who I am as a teacher.  This section will also review John 
Dewey’s ideas about progressive education delving deeper into his work that would eventually 
influence the education theorists, Jerome Bruner and Nel Noddings.  However, the focus of 
Dewey’s writing will be around his discussion of defining experience, growth, and the student-
centered model of instruction. 
An Exploration of Needs Theories 
An umbrella idea overarching that of needs theory is the concept of motivation.  
“Motivation is a broad concept.  It embraces several other terms that describe influences on the 
energy and direction of our behavior: needs, interests, attitudes, aspirations, and incentives” 
(Gage & Berliner, 1992, p. 326).  While there are a number of ways to look at internal 
motivation, including Freud’s single driving force or as a duality of two forces driving human 
behavior, Maslow’s theory is considered a humanistic view of motivation.  Maslow came “to the 
conclusion that American psychologists…became so preoccupied with overt behavior and 
objectivity that they were ignoring other important aspects of human existence” (Snowman & 
Biehler, 2006, p. 409).  As a result, his theory clusters human needs into five distinct groupings 
in a hierarchal structure.  In Maslow and Langfeld’s 1943 paper, A Theory of Human Motivation 
he labels the five groups as: the physiological needs, the safety needs, the love needs, the esteem 
needs, and the need for self-actualization.   
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There is importance in where the needs are placed on the hierarchy, usually pictured as an 
acute triangle with a wide base.  For example, the lower level placement of a need signifies that 
it must be met before an individual will attempt to satisfy a higher-level need.  As a result, 
people will look to meet their physiological or safety needs before love, esteem and self-
actualization (Snowman & Biehler, 2006).  After the physiological and safety needs are met, 
individuals then seek ways to meet their social needs before they look to fulfil their intellectual 
needs (Gage & Berliner, 1992).  The four needs on the bottom, physiological, safety, 
belongingness and love, and esteem, are all considered deficiency needs because people are only 
motivated to fulfill them when those needs are not being met by internal or external factors 
(Snowman & Biehler, 2006).  However, the need at the top of the triangle, self-actualization, is 
not seen as a deficiency, instead it is referred to as a growth need because it signifies a human’s 
want for contentment, gratification, and achievement (Maslow & Langfeld, 1943).  In other 
words, it is the innate human need to cultivate one’s personality, desires, and wants into 
“everything that one is capable of being” (Maslow & Langfeld, 1943, p. 382). 
What are the implications for teachers in urban classrooms around Maslow’s hierarchy of 
needs and the humanistic view of motivation?  It is twofold, first students cannot reach the 
higher level needs if they lack physiological security and safety; therefore, it is important that a 
teacher or school do everything it can to make sure the physiological, safety, belongingness and 
love, and esteem needs are being met in order for students to strive towards self-actualization 
(Snowman & Biehler, 2006).  Second, when students meet their self-actualization model, it can 
be viewed as personal growth.  “Development then proceeds from within rather than from 
without, and paradoxically the highest motive is to be unmotivated and non-striving” (Maslow, 
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1970, p. 135).  Therefore, teachers need to continue to be innovative and exceptional in order to 
keep students motivated and striving towards excellence. 
 Glasser and choice theory. While Maslow’s motivation behind behavior is humanistic 
in nature, Glasser looks at motivation for human behavior through a cognitive lens.  Glasser 
(1993) writes, “all human beings have five basic needs: love, power, freedom, fun, and survival.  
These are built into our genetic structure, and from birth we must devote all our behavior in 
attempt to satisfy them” (p. 19).  Our basic needs and desire to meet them through behavior is the 
basis of Glasser’s choice theory.  Unlike Maslow’s work around human need, Glasser’s 
conception of need is not hierarchal.  Instead, the needs are on equal footing and all human 
behavior can be explained as a person’s motivation to satisfy his or her needs (Glasser, 1986).  
Similar to Maslow’s physiological needs, Glasser identifies that all human beings need to meet 
basic survival requirements such as food, water, sleep and shelter and this need is fairly easy to 
understand as there is physical discomfort directly related to the survival need.  Although 
Glasser’s educational background is in medicine and psychiatry, after developing and writing 
about choice theory, his work focused on education and teaching, including developing a 
Dewey-esque lab school mini-movement called The Quality School (Glasser, 1993).  Glasser 
wrote extensively about choice theory and schools, teaching, and classrooms including in The 
Quality School (1992), Schools Without Failure (1969), Every Student Can Succeed (2000), 
Control Theory in the Classroom (1986), and The Quality School Teacher (1993). 
The four psychological needs Glasser identifies are love and belonging, power/control, 
freedom, and fun.  These needs are more difficult to achieve than the survival need because of 
the level of variation of human behavior that will satiate each particular need is far broader than 
that needed for survival (Glasser, 1986).  In further expanding, Glasser writes, “it is much harder 
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to find a friend than to come in from the cold” (p. 24).  In an interview with Pauline B. Gough 
(1987), Glasser said that most students put precedence on their psychological needs, and if they 
are unable to meet their needs, which many students in school are not able to do, they will 
struggle in school, becoming academic and behavior problems.  Ultimately, the basic needs 
create an individual’s quality world, which Glasser (1998) defines as an intimate picture of an 
ideal space that is constantly shifting as they find the best ways to meet any of their basic needs.  
This world is made up three main categories (1) people with whom individuals want to spend 
their time, (2) goods or experiences we want to have, and (3) ideals and belief systems that effect 
individual behaviors (Glasser, 1998).   
Human beings who live in groups, cooperate, share with one another, and care about one 
another are meeting their love and belonging need (Glasser, 1986).  This need refers not only to 
humans’ desire to form friendships, but also their desire to create, foster, and maintain romantic 
relationships (Glasser, 1998).  However, when we are discussing the love and belonging need in 
school, we are focused on the relationship between students and teacher and the classroom 
community.  The relationship between the teacher and the student is vital to positive learning 
outcomes and is dependent on behaviors that are transparent and empathetic (Walter, Lambie, & 
Ngazimbi, 2008).  It is also important for teachers to develop the ability to create a shared 
learning experience between all of the students in the classroom and develop an ability to 
encourage collaboration amongst the students (Sullo, 2007/2008).  Glasser (1993) writes that 
teachers who are good at building relationships should do the following: be the students’ friend, 
be on their side, give students time to figure out academic problems or do a better job, answer 
their questions or find the answer, and listen to the students.  The teacher who is good at helping 
TEACHING AS AN ART AND A SCIENCE 49 
students meet their love and belonging need is able to make students feel “worthwhile as a 
person” (Glasser, 1971, p. 20). 
Glasser (1986) acknowledges human beings’ genetic disposition for power and writes 
“we worry about winning, our honor, our pride, our integrity, our desire to be heard, our need to 
be right” (1986, pp. 25-26).  He identifies the power need as the most important need for students 
to satisfy in the classroom and also says that it is the most difficult to meet, especially in 
secondary classrooms leading to the core of discipline and school problems (Glasser & Gough, 
1987).  It is important for us to understand that the needs as Glasser (1998) describes them are 
innate and built into a person’s biology.  Marlatt (2014) uses these words to further describe a 
person’s power need: “competence, achievement, recognition, and importance” (p. 18).  She 
goes on to describe recent advancements in neuropsychology that solidify the legitimacy of 
Glasser’s needs theory by discussing a recent study in which triggering the brain’s medial frontal 
cortex when giving descriptive praise promotes an individual’s control and allows him or her to 
build a value judgment or part of an individual’s quality world.   
Glasser (1998) describes the freedom need using a balance found in the Golden Rule, 
doing unto others as one would want done unto them.  He suggests that humans are searching for 
the freedom to behave and act in such a way that finds the middle ground between doing as 
others want and as the individual desires (Glasser, 1998).  Our need for freedom is often in 
conflict with both the power and love and belonging needs (Glasser, 1986).  However, Glasser 
acknowledges that many human beings are able to set aside their need for freedom in order to 
build positive and healthy relationships.  Freedom is often at odds with another individual’s need 
for power and acts as a counterforce for those behaviors.  Another’s use of external control is the 
ultimate obstruction to another’s ability to satisfy their freedom need, which in turn decreases an 
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individual’s ability to creatively express themselves (Glasser, 1998).  In her paper discussing the 
neuropsychology foundation of the basic needs, Marlatt (2014) explains that stressful situations 
without freedom of choice end up decreasing synaptic connection in rat brains (the animals 
which are commonly used as stand-ins for human ones in brain research) leading them to make 
no decision at all.  However, in the school setting, Glasser acknowledges that students are 
generally able to accept that they will have limited freedom and as a result the meeting of this 
need or lack thereof does not result in significant discipline issues (Glasser & Gough, 1987).  
When writing about how to implement Glasser’s theory into classrooms, there is importance 
placed on making content, assignments, and material relevant to students in order to help them 
meet their freedom need (Sullo, 2007/2008).  In a math classroom, this could be as easy as 
putting students’ names into word problems. 
Glasser (1986) suggests the fun need is “hard to define but we all know that fun is 
associated with laughter, play, and entertainment” (p. 28).  In Choice Theory, Glasser (1998) 
clearly defines learning as fun and associates this need with human being’s unique ability to 
learn.  Within choice theory, the concepts of having fun and learning are very closely related 
(Loyd, 2005).  In Loyd’s (2005) study about teaching students choice theory, students were 
discovered to be able to use what they were taught and have academic-grounded abilities for 
their capacity to “explore, experiment, and discover life” leading to less troublesome behaviors 
in the classroom (p. 158).  Loyd (2005) also determined that high school students are already 
quite capable of meeting this need.  The fun need is the easiest need to satisfy because there are 
countless ways humans can achieve this need (1998).  In his interview with Gough (1987), 
Glasser admits students are able to meet their fun need in schools, but no harm would be done if 
there were more opportunities for fun to be had.  Glasser (1987; 1998) also closely associates our 
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need for fun with our unique ability to laugh and cites the importance of laughter in both learning 
and building relationships.  When human beings experience fun and laughter, their brains release 
dopamine, a chemical that is also released whenever humans undertake any action that 
encourages survival (Marlatt, 2014).  The blissful feeling that dopamine causes along with the 
neuronal connections the chemical builds supports the neuropsychological foundation of 
Glasser’s theory around the need for fun (Marlatt, 2014). 
When teachers develop an understanding of Glasser’s ideas about the five basic needs, 
one can agree with Nodding’s (2012) use of the ethic of care in education in which she suggests 
that teachers must not only acknowledge the students’ academic needs, but their social and 
emotional ones as well.  There are times for the classroom teacher to understand when 
curriculum must take a backseat to the moral responsibility of a teacher (Noddings 2012).  In 
Corbett et al.’s (2002) qualitative study with interviewed urban teachers, they identified that 
understanding what their students’ needs were was one of the most effective ways to reaching 
their student population ().  One particular urban teacher named Craig identified one reason for 
his success was because he was part of his students’ quality worlds.  In practice, building such 
positive relationships with students is difficult and Glasser acknowledges that teaching is a 
nearly impossible task, especially when working with unmotivated students (Glasser, 1986).  It 
was following his work as a psychiatrist with at-risk teenage females in reform school in the 
1960s that William Glasser became inherently interested in school settings and implementing 
choice theory into classrooms (Glasser, 1969).  The Quality School movement stems from the 
idea that schools and classrooms must be built around an environment that encourages students 
meeting their basic needs in a proactive manner (Glasser, 1986).  In an interview about how to 
improve schools, Glasser said students will not be discipline problems in classrooms where their 
TEACHING AS AN ART AND A SCIENCE 52 
needs are being met (Glasser & Gough, 1987).  This is because that classroom is part of the 
students’ quality world. 
Dewey and a Philosophy of Pragmatic Education 
It is necessary to further expand on John Dewey’s thoughts, writings, and beliefs about 
education because it is to Dewey that many educational theorists can trace their lineage.  Dewey, 
Montessori, and Piaget all sent a similar message about progressive education, “that children 
learn from doing and education should involve real-life material and experiences and should 
encourage experimentation and independent thinking” (Mooney, 2000, p. 4).  For Dewey, the 
philosophy of education was the most important philosophy because all other areas of study 
branched from it (Noddings, 2012).  After graduating from the University of Vermont in 1879, 
Dewey spent three years teaching at the secondary level before heading to Baltimore to earn his 
doctoral degree at Johns Hopkins (Campbell, 1971).  While at Johns Hopkins, Dewey was drawn 
to the Hegel’s work and shaped his understanding of experience and the connection between 
human thought and behavior.  He would leave the East Coast for Michigan, where he married 
Alice Chapman in 1886.  His marriage to Chapman was punctuated with his split from 
Christianity, which had already been tenuous after his attachment to Hegel’s philosophy.  John 
Dewey would end up at the University of Chicago, associate with other progressive leaders of 
the age like Jane Addams, and eventually start a Laboratory School to research and practice his 
ideas around education and teaching.  The crux of the Laboratory School’s mission was to 
engage students in a democratically centered, moral-character, socially responsible education 
(Tanner, 1997).  His tenure with the University of Chicago would end in 1904 after disagreement 
with university administration about how the Lab School was being run (Campbell, 1971).  
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Dewey moved to New York and began teaching, researching, and writing at Columbia 
University, where he continued to influence teaching and teachers. 
Student-centered approach.  In order to understand how Dewey felt and understood 
education and teaching, it is important to start with his Pedagogical Creed.  Written in 1897, 
Dewey’s creed is organized in five articles: What Education Is, What School Is, The Subject-
Matter of Education, The Nature of Method, and The School and Social Progress.  At its root, 
education must start with the student and the educator must develop an understanding of his or 
her capacities, interests, and habits.  School was not an alternative place where living and 
learning was separate from the social community outside of the student’s cultural experience, for 
the school must exemplify and compound what the student was already learning in the 
community.  The experience within the school building was one of social opportunity and 
required social interaction.  Education was to be integrated, not separated by distinct subjects. 
School was a social equalizer, a democratic space capable of reform and progress.  Mooney 
(2000) specifically highlights five elements of Dewey’s pedagogical creed: students working 
cooperatively with adults and peers, children’s interest driving curriculum planning, curriculum 
addressing students’ real-world needs, teachers being sensitive to families’ values and needs, and 
teachers not just teaching subject matter, but also how to live within society.  This final piece 
about learning to live within society is key to understanding Dewey’s work in pedagogy because 
he viewed society and the individuals within it living in need of mutual support to grow and 
prosper (Noddings, 2012).  If all members of a society are educated then they are able to come 
together in community, with a desire to communicate and share in inquiry (Jenlick, 2009).  From 
its beginning, the people of the United States were intent on educating the citizenry, for 
educating the individual would benefit the community as a whole (Tyvack, 2003). 
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For Dewey (1915/1990), teaching is fluid and there are no fixed methods, “the 
educational conduct of the school, as well as its administration, the selection of subject-matter, 
and the working out of the course of study, as well actual instruction of children have been 
almost entirely in the hands of the teachers of the school” (p. 166).  Not unlike Thorndike (1906), 
Dewey valued students’ prior knowledge and abilities to be important and a good starting point 
for instruction.  Dewey considered the state of education to be hampered by an unwillingness or 
inability to change (Simpson et al., 2005).  He felt that school systems were governed too 
strongly by tradition and were too slow to apply new research and techniques, but he also 
considered much of what was new in education was actually just the same practice with a new 
name.  Although new learning was applicable in Dewey’s era, educators were slow to implement 
it and the teachers were often seeking a set of detailed instructions for each child instead of 
searching out a whole body of knowledge to broadly use.  Noddings (2012) discusses the 
juxtaposition of teachers’ teaching and students’ learning.  Although teachers might be working 
hard to design and implement lessons and engage students in the materials and content taught 
this hard work does not mean students are actually learning and this potential lack of connection 
leads individuals evaluating and searching to develop a greater understanding of the profession 
to struggle to define it.  She discusses the work of Gilbert Ryle to further explain the difference 
between the task and achievement verbs.  In the case of education – teaching is the task word 
whereas learning is the achievement or success word.  Noddings compares the action and success 
verb sequence to other phenomena such as race-win or seek-find; however, these are different 
from teach-learn because the same individual is racing and winning whereas there are two 
individuals, the teacher and the student in the teach-learn construct. 
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Experience. Later in his career, Dewey (1938) wrote more on the teachers’ roles in the 
classroom and specified that the teacher is the conduit of knowledge, skills, and content and is in 
charge of classroom management.  He believed that teachers should “know the children well, to 
build their experiences on past learning, to be organized, and to plan well” (Mooney, 2000, p. 7).  
For Dewey (1938), planning well did not mean simply doing the same lesson with the same 
materials again just because it worked for past students in a prior place and time.  Student 
learning needs to happen within a place, or environment.  “It was impossible to directly teach 
something to a person; instead, one must alter the conditions of his or her environment so that 
learning is most likely to occur” (Jayanandhan, 2009, p. 106).  When Dewey was writing during 
the Progressive era, communities were no longer being identified by place such as town or 
neighborhood.  Instead communities were identified by occupation, but for Dewey the concern 
was less around how communities were identified by, but around how students could feel a sense 
of purpose in education (Jayanandhan, 2009).  Students’ prior experiences, knowledge, and 
culture were paramount to Dewey’s pedagogical leanings because no matter what curriculum and 
activity is presented to them, the student brings their past into the present (Noddings, 2012).  
Teachers need to understand the purpose behind the chosen lessons and curriculum design to fit 
the students they have at the time. 
The people, the place, and the time help build Dewey’s definition of experience, as he 
described it as a transaction of a person and his or her environment (Dewey, 1938).  The 
environment is not limited to the place and time of the experience, but includes the subject being 
discussed, the book being read, the toy being played with, or the materials of the science lab 
being conducted (Dewey, 1938).  When Dewey (1934) discusses an experience that is aesthetic 
and artistic, he describes its flow, its ability to seamlessly move from one aspect within it to 
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another while distinctly standing out from what came before and after.  An experience is not 
simply a fleeting moment in time, but something to be digested and processed, which takes the 
student time to work through (Goeken-Galliart, 2005).  When a teacher does not design an 
experience with enough time to really process it and give the time necessary to take it in “it is as 
if the child were forever tasting and never eating; always having his palate tickled upon the 
emotional side, but never getting the organic satisfaction (Dewey, 1902/1990, p. 194).   
Growth. Dewey (1938) also focused much of his thinking on the purpose of education 
around the idea of growth.  First, one must understand the category of continuity or as it is also 
called, experiential continuum, the “attempt to discriminate between experiences that are 
worthwhile educationally and those that are not” (p. 33).  For Dewey, it was not enough to 
simply set up the environment or experience for growth; the direction in which a learner was to 
grow was also vital.  According to Simpson et al. (2005), it was the job of the teacher to guide 
the student “to the idea, ideal, or possibility not yet realized” (p. 78).  Growth was not just about 
the outcome, but also about the environment and experience in which the student grows.  Each 
individual student grows and responds differently depending on their environment and will 
sometimes benefit from more personalized educational opportunities (Simpson et al., 2005).  
Growth “is essentially the ability to learn from experience; the power to retain from one 
experience something which is of avail in coping with the difficulties of a later situation” 
(Dewey, 1916/2012, p. 50).  Dewey’s theory says growth is not something that can be left to its 
own devices, instead it must be directed.  Noddings (2012) talks of the pursuit of burglary, 
mathematics, and material wealth in one interpretation of Dewey’s ideas about growth.  While an 
individual could grow to become better at these pursuits, there is the question of moral and 
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ethical value around each activity.  For Dewey, the goal of education was more education and 
that students would be capable in directing their own objectives for further learning. 
The use of metaphor can help us understand John Dewey’s work around growth.  In 
terms of literary elements, metaphor is comparing two unlike things in order to make better sense 
of one of them, but its use can be much more powerful than just as a simple descriptor.  Using 
metaphor can imply a way of thinking about and seeing our world in a different light (Morgan, 
2006).  Using multiple metaphors to describe one constant, such as a teacher, can help teachers 
develop an enriched understanding of the profession as Simpson et al. (2005) do in their text, 
John Dewey and the Art of Teaching.  While their book outlines 13 separate metaphors in which 
to understand the role of the teacher, I want to highlight three of their metaphors that will 
eventually help the reader understand the research data discussed in Chapter 5.  They are (a) 
teacher as a navigator, (b) teacher as a gardener and (c) teacher as a composer.  A teacher 
described as a navigator is one who guides, directs, and steers.  The teacher as a gardener 
metaphor really speaks to Dewey’s ideas about growth as a gardener’s goal is to know about the 
plant being grown and construct an environment conducive to its growth- a gardener wouldn’t 
plant a tropical plant in a semiarid environment.  Instead, the gardener would shape the 
environment in such a way that would allow the tropical plant to thrive.  Lastly, there is the 
teacher as a composer metaphor.  A composer is able to create truly aesthetic experiences for the 
learners which is an essential component of the ability to encourage and incite growth in 
students.  The more students’ experiences are aesthetic, and like art they are, the more influential 
the learning and teaching is (Simpson et al., 2005). 
One way to direct growth is to determine the experience in which the student learns, but 
teachers must also acknowledge that not all experiences are educational.  Dewey identifies those 
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experiences as mis-educative and describes them as a learning activity that has neither purpose 
nor organization (Mooney, 2000).  Children’s education should be centered on their interests, 
which he defined as: “making things (construction), finding out (inquiring), expressing 
themselves artistically, and communication (Noddings, 2012, p. 30).  Growth, experience, and 
the student-focused classroom are all part of progressive education, but what was progressive at 
the beginning of the 20th century remains progressive at the start of the 21st.  In Dewey’s 
(1915/1990) message to the parents at the Chicago Laboratory School, he writes: 
It is radical conditions which have changed, and only an equally radical change in 
education suffices.  We must recognize our compensations – the increase in toleration, in 
breadth of social judgment, the larger acquaintance with human nature the sharpened 
alertness in reading signs of character and interpreting social situations, greater accuracy 
of adaption to differing personalities, contact with greater commercial activities.  These 
considerations mean much to the city-bred child of today (p. 12). 
Chapter Summary 
 The historical roots of teaching have been caught between the art and the science since its 
formal foundation in the university halls, exemplified by the writings of Edward Thorndike and 
John Dewey.  While it was the science of how to measure student engagement, a construct of 
three terms: affective, behavioral, and cognitive, that led me to want to understand how teachers 
are impacting their classroom experience in order to positively impact engagement, the art of the 
professional is equally intriguing.  As a way to really understand the modern, urban public high 
school math or science classroom, I focused on current trends in math and science pedagogy, 
classrooms and schools in an urban environment, and I attempted to define exceptional and 
ordinary teachers.  Through this lens, I reviewed the work of William Glasser’s choice theory to 
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help define what teachers could be doing in order to include their classrooms into their students’ 
quality worlds.  John Dewey is essential to our understanding of theory based on pragmatic 
education.  From Dewey, teachers and the field of education were given ideas around the 
student-centered approach, growth, and a detailed explanation of experience.  This chapter’s 
intention was to provide the foundation of understanding, reveal some of the author’s biases 
(simply by what was selected to include and exclude), and set the stage for the upcoming data 
collection, analysis, and interpretation. 
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CHAPTER 3: METHODOLOGY 
In this chapter, I describe the qualitative methodology that was used to address my 
research question: In what ways do urban secondary math and science teachers impact the 
classroom experience to demonstrate their teaching practice as an art and a science as measured 
by positive student engagement?  Using systematic qualitative research in order to develop a 
greater understanding of how math and science teachers impact the classroom experiences for 
secondary students is important to discover and understand teaching practices that are effective 
in regard to positive student engagement.  Too often students in urban schools are left out of the 
curriculum and classroom experiences in their math and science classrooms to the detriment of 
their total educational experience (Rodriguez, 2005).  When a student misses out on engaging 
math and science teaching, they also have the potential to miss out on opportunities for future 
successes, such as high paying employment, the ability to participate in higher order social or 
cultural conversations, and a greater understanding of pressing global issues (Tan & Calabrese 
Barton, 2012). While there are teachers who are impactful and their practice does engage 
students affectively, behaviorally and cognitively in the classroom experience, there is not a 
systematic understanding of what those exceptional teachers are doing.  Too often texts and 
coursework are too theoretical or cerebral to make sense in the context of a school setting or 
provide simplistic teaching skills that do not speak to the larger issues facing urban teachers 
(Yerrick, 2005). 
In this study, my goal was to determine what elements of an urban teacher’s effective 
practice shine through as an art or a science and meet the middle ground between the theoretical 
and to the unsophisticated.  Instead of the art and science of teaching being a dichotomy as 
Snowman and Biehler (2006) suggest, it was my goal to uncover the practical techniques and 
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methods that exceptional math and science teachers are using in terms of their artistry and 
scientific approaches to their practice.  In order to find those common themes, qualitative 
research was the most appropriate methodology to use because qualitative research involves 
using systematic methods that allow the researcher to gather field notes, interview teaching 
subjects, and collect artifacts of a secondary classroom experience.  Well done qualitative 
research eliminates the following pitfalls of everyday thinking such as eliminating bias, limited 
examples, “selective attention, perception, and retention” of ideas, and faulty oversimplifications 
(p. 3).  It is this pitfall that leads many people think that anyone can teach with little to no 
pedagogical training at all, but clearly this is not the reality in modern classrooms (Darling-
Hammond, 2000).  Studies have found that teachers with more knowledge of how they teach and 
how students learn are more effective in the classroom (Darling-Hammond, 2000).  Quantitative 
methods cannot capture what good teaching is because teacher quality cannot be assigned a 
number, instead it is the richness of the language qualitative research gives us that is more 
appropriate to use (Baulch, 2009).  This study will add to the research base of practices teachers 
are using for effective student engagement with two unique aspects.  The first unique aspect of 
this study is the specific focus on math and science teachers in urban public secondary schools.  
Secondly, and perhaps more intriguing, is the focus on the teachers’ observed practice as an art 
and science. 
Qualitative Research 
 Qualitative research allows researchers to gain insight into the how and why of human 
behavior and is an excellent research methodology for the social sciences.  Although Dewey and 
Thorndike were on opposite sides of how to conduct pedagogical research in the early 20th 
century (Lagemann, 2000), I side with Dewey’s belief that pedagogy is better studied in its 
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natural environment than a laboratory setting.  Going into classrooms and experiencing what is 
and what is not working is a vital piece of my research.  The study of educational practices has 
its foundations caught between social and natural science (Lagemann, 2000), but for my purpose 
and understanding the study of education fits better on the side of the social sciences.  Flyvberg 
(2001) argues how to make social science matter by laying out three main ideas. First, social 
science must not attempt to replicate research methodology and predictive theory found in the 
natural sciences.  Second, social science research must look to solve problems that matter to the 
community.  Lastly, the findings must be communicated to the citizenry as a whole.  Defined by 
Bogdan and Biklen (2007) as research that is “rich in description of people, places, and 
conversations, and not easily handled by statistical procedures” (p. 2), my research study is not 
framed by a question with easily defined variables, which is in tune with Flyvberg’s (2001) first 
point.  As stated earlier, a good math and science education for all students is important and 
unfortunately not always a reality for urban students, so finding out how exceptional and 
engaging math and science teachers are designing and implementing an artistic and scientific 
practice is a problem our community must look to solve.  Creswell (2013) writes that a 
qualitative design can be more accessible and therefore democratizing for the general public, 
which aligns with Flyvberg’s (2001) third idea about communication to the public as to why 
social science matters. 
Assessing Student Engagement in Math and Science Classrooms 
This section will explore how academic researchers are assessing and evaluating student 
engagement specifically in math and science classrooms.  If student engagement is to become a 
new tool for federal and state evaluation, then the question must be asked–how is it currently 
being measured?  “Researchers have suggested that achievement in mathematics and science in 
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secondary school is a function of many interrelated variables: student ability, attitudes and 
perceptions, socioeconomic variables, parents and peer influences, school-related variables, and 
so forth” (Singh et al., 2002, p. 323).  Math and science educators can only control for so many 
of those variables, specifically those of the school-related sort that the researchers further 
identify as “(a) academic engagement, (b) perceptions and attitudes, and (c) knowledge of the 
role of mathematics/science achievement in future career opportunities” (p. 323). 
The purpose of this study is to focus on the first listed variable from Singh et al. (2002) – 
how teachers artfully and scientifically design a classroom experience with purpose to engage 
students in the environment, community, and curriculum.  Student engagement is a paradigm and 
can be understood using three concepts: affective (emotional), behavioral, and cognitive 
(Fredricks et al., 2004).  As a result of engagement being constructed broadly with three concepts 
used to describe and understand it, there has been considerable inconsistency in its definition and 
in measurement (Fredricks, Filesecker, & Lawson, 2016, p. 2). 
 One group of researchers interested in engagement in urban math and science classrooms 
looked at the concept using two research strategies.  First, they utilized a method called 
“Experience Sampling Method (ESM) that documents affective and cognitive responses of study 
participants at specific times during ongoing activities” (Uekawa et al., 2007, p. 10).  Using this 
method, researchers were able to gain insight into student response around their personal 
engagement.  Second, these researchers also conducted classroom observations, but the bulk of 
the data collected came from the ESM process and focused on the students’ responses to 
classroom teaching and experiences.  Another study looking at engagement in terms of 
environmental complexity also used ESM to gain insight into students’ experience with 
engagement and the classroom environment.  In the midst of the lesson, high school students 
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were prompted to “rate their engagement, perceptions of the activity, and their subjective mood 
in the moment in time just before being signaled” (Shernoff et al., 2016, p. 55).  Instead of 
observations and field notes, classes and teachers were videotaped and reviewed using an 
Optimal Learning Environment – Observational Log and Assessment (OLE-OLA) process, 
which ranks qualitative data on a 7-point scale.  The common thread between both studies is the 
ESM technique, which focuses on student response and perception of the experience at hand, but 
it is not specific to the teaching being done.  Further review of recent research suggests that this 
trend of assessing engagement through the eyes of the students is commonplace but developing 
an understanding of what the teachers are doing to impact engagement is not (Wang et al., 2016; 
Singh et al., 2002; Shernoff et al., 2016; Uekawa et al., 2007; Ateh & Charpenter, 2014). 
Case Study Design 
“The door to further elucidation closes, much as the classroom door closes once the 
students are seated.  I find it fascinating that almost everyone is almost as ready to talk about 
their school experiences as they are the weather and yet find so little to pursue when the 
perspective is teaching in schools” (Goodlad, 2016, p. 10).  To counter this all too common 
practice of closed-door classrooms in public high schools and in determining how teachers are 
artists and scientists when designing and implementing a classroom experience in terms of 
student engagement, I decided that entering secondary math and science classrooms to observe 
the experience was the most effective methodology for data collection.  This observation process 
allowed me to determine the curriculum, instruction, and structures that were designed 
(intentionally or not) in the classroom as well as to catch a glimpse of the teaching philosophy of 
the individual teachers in the space.  The goal of my research was to identify teacher-controlled 
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elements of the classroom experience that most effectively engage students in high school math 
and science classrooms.   
The specific methodology for this research study was a qualitative collective case study.  
As I conducted my research, I wanted to see if patterns existed within the different classrooms 
and develop concrete ideas concerning what math and science teachers are doing to create 
engaging environments in their classrooms.  However, this case study was not a grounded theory 
approach.  Charmaz (2014) identifies nine steps necessary to produce a grounded theory, and the 
last four steps directly relate to developing a theory instead of providing a descriptive account of 
what has been discovered.  Due to my desire to make my research accessible to current teachers 
who can then apply findings to their practice, I am more interested in providing a descriptive 
account of the patterns found in the multiple cases studied.  The most important feature of a case 
study design is the method in which it is “bound” (Creswell, 2013).  In terms of this study, each 
case is bound by a number of different elements in order for the classroom experience and 
teacher to qualify.  Each individual case study will take place during the fall of 2018 in an urban 
public secondary school math and science classroom.  Teachers must have five years of teaching 
experience and be licensed by the state of Minnesota in math or one of the science disciplines.  
Although the teacher participants may teach a variety of classes and those experiences may 
impact their outlook on teaching, observations and artifact collection will only come from 
general education, standard-level math or science courses.  Creswell (2013) recommends a 
collective case study use only four to five separate cases and to gather a representative body of 
cases to avoid over or mis-generalization.  Charmaz (2014) suggests that one should stop 
gathering data when the researcher has reached a point of saturation, or when I have reached the 
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point of no new themes or emerging ideas.  Therefore, there is no definitive number of cases that 
a collective case study calls for.  
In order to gather a cross section of courses, student grade levels, and variety of teachers, 
I reached out to the 20 math and science teachers at Middleton High School, part of a large urban 
school district in Minnesota who were eligible to participate in the study.  My initial recruitment 
attempt was via email that explained my research purpose and also included the consent form.  
Of the 20 teachers I asked, 11 participants responded favorably to participate in this qualitative 
collective case study.   
Recruitment of Participants, Data Collection, and Analysis 
 The following section outlines the institutional review board process, the role of the 
researcher, recruitment of participants, data collection, and the data analysis.  Following in the 
tradition of Bogdan and Biklen (2007), each of these procedural sections outlines how I followed 
their five tenets of qualitative research.  They are: naturalistic in method, descriptive data, 
concern with the process as opposed to the outcome, inductive in nature, and meaning making.  
As I describe the next five sections of the methodology, I keep each of those principles in mind. 
The Institutional Review Board Process  
 The goal of the Institutional Review Board (IRB) at the University of St. Thomas is to 
ensure that the rights of the participants in research studies are respected and protected during the 
research process.  First and foremost, it is my goal to be respectful and ethical in conducting my 
research.  Following the Nuremberg Trials after World War II, at the heart of all research there 
must be “voluntary consent” amongst research study participants (Macfarlane, 2009).  The IRB 
included logistical procedures necessary to ensure that the research conducted was ethical and 
voluntary.  The outlined procedures were important to me as a researcher because they inform 
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participants of any potential consequences – negative or positive – of participating in my study, 
but also because I was researching where I work and wanted to ensure that my colleagues were 
protected.  However, as Berg (2009) warns the IRB process is not always conducive to the less 
prescriptive methodology of qualitative procedures when compared to survey research.   He 
advises the researcher and subject go into the process not just with the written consent form (see 
Appendix A), but also an unwritten social contract.  In terms of this study, the social contract 
adhered to was one of professionalism and respect for the teaching practice.  The consent form 
included detailed information of the procedures used, risks and benefits of being in the study, 
confidentiality, and the voluntary nature of the study.  After agreeing to be part of the study, I 
spoke to the teachers concerning the consent form and the expectations concerning their 
participation in the study. 
 In order to gain permission from the University of St. Thomas’ IRB, I completed an 
application that included general consent forms and an observation data protocol (see Appendix 
B).  St. Thomas’ IRB granted me approval to complete my research in June 2018, which allowed 
me to start the approval process from the school district.  In addition to the IRB application, I 
completed a research request process through the Department of Research, Evaluation, and 
Accountability at the school district.  This process also included gaining permission from the 
building principal and an associate superintendent of the district.  It was important to the school 
district that the participants’ anonymity was guaranteed.  Therefore, pseudonyms for participants 
and high school were used.  Following the school district’s permission in September 2018, I was 
able to begin seeking out participants at the selected high school. 
As I went into specific classrooms, my primary concern was the confidentiality of my 
teacher-participants and their students.  As I observed classes, I maintained student anonymity by 
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not inquiring further about any identifying demographic factors.  Pseudonyms for the school and 
individual teachers were all used throughout this study.  In order to increase readability, selected 
pseudonyms for the teacher participants are well-regarded mathematicians and scientists 
depending on the teacher’s content area and gender.  The confidential nature of the research is 
especially important as I observed in a school where I have a professional connection.  
Macfarlane (2009) advises researchers to exercise care when researching where they work.  This 
is especially true when there is a power differential.  Although I am a licensed special education 
and social studies teacher and collectively bargain with the licensed staff, I currently hold a 
teacher on special assignment (TOSA) position.  While there is no formal power differential 
between classroom teacher and TOSA, it is possible of a perceived power hierarchy between 
teacher and TOSA. 
Role of Researcher 
In the text Qualitative Research Methods for the Social Sciences (Berg, 2009), the author 
recommended qualitative and quantitative methods to use a “value-neutral” approach when 
conducting research (p. 200).  This idea means that researchers assume a truly external position 
without any particular viewpoint clouding the data.  Berg (2009) concluded that no researcher 
takes up research from a value-neutral position because there is some element driving the 
researcher to make the particular decisions to delve deeper into the topic to be studied.  My 
initial interest in understanding what math and science teachers are doing well in their 
classrooms stems from my years as a special educator when I frequently heard students discuss 
their inability to connect to the curriculum, the content, or the teacher in those classrooms.  As a 
special education teacher, I had the opportunity to formally observe students in the classroom 
setting, help students with their assignments and learning, and hear about what the teachers were 
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doing from the students’ perspectives.  The students’ words, reactions to the content, willingness 
to engage in the experiences, and my informal observations of teachers’ teaching through 
students have shaped my beliefs about what good teaching is and led me to wonder if there are 
specific practices teachers are doing to shape the classroom experiences.   
Macfarlane (2009) suggests that getting to know our own feelings and biases is one way 
to overcome the potential for bias and to be authentic with the research collected.  Although I 
have been in a public-school setting for almost ten years, the most impactful experience I’ve had 
in my professional career in shaping how I work with young people was when I was a youth 
counselor/teacher in the woods of Vermont at a therapeutic wilderness camp.  It was through the 
work of William Glasser and choice theory that I came to understand how to engage with young 
people.  The four psychological needs beyond safety and security are love/belonging, power, 
freedom and fun.  Choice theory also calls attention to the idea of total behavior, in which all 
behavior is made up of acting, thinking, physiology and emotions (Glasser, 1992).  I frame how I 
observe and evaluate other teachers using Glasser’s framework around the basic needs and total 
behavior because I found this model so effective when I was a counselor/teacher in Vermont 
with some of the most difficult students to engage in education and social emotional learning.  If 
a teacher designs an experience in which students are able to meet their basic needs and are still 
held accountable for their total behavior, both positive and negative, I am more likely to regard 
the teacher as exceptional than not.  However, my role as a researcher required me to look 
toward new models of exceptional teaching and because I am an optimist in nature, I was able to 
seek out the good and the positive practices teachers are doing in their classroom environments. 
 
 
TEACHING AS AN ART AND A SCIENCE 70 
Recruitment of Participants 
 One of the most important elements of qualitative research is gaining access to the data 
collection location– in this case math and science classrooms in an urban secondary school 
(Bogdan & Biklen, 2007; Creswell, 2013).  Gaining access for this study primarily meant 
gaining permission, not just from the school district and high school where the collective case 
study took place, but also from the teachers observed.  In order to reduce the number of variables 
around student population, I sought and was granted access to multiple classrooms within only 
one high school at an urban school district in the Midwest. 
There are currently 22 math and science teachers at Middleton High School.  One of the 
requirements for participation was that the teacher had been teaching for at least five years, and 
this requirement eliminated two of the current math and science teachers at Middleton to 
participate in the study.  More teachers and their classrooms were unavailable for observation 
because a number of classes are co-taught with a special educator or English Language Learner 
(ELL) teacher at Middleton, eliminating their availability for participation.  I asked all potential 
participants to participate, and all were provided with a consent form that had a brief overview of 
the purpose of the study.  I emailed all potential participants in September 2018.  Of those 20 
initial requests, 11 teachers, who were also eligible based on the parameters described above, 
responded affirmatively.  One math teacher who was a willing participant was ineligible because 
she only taught advanced academic courses.  Participants reviewed the consent form, signed it 
and returned it to me before I began observations and artifact collection.  Table 1 outlines the 11 
participants, their pseudonyms, years in the classroom, subject area, course, and primary grade I 
observed him or her teaching. 
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Table 1 
Study Participants 
 
Participant Years Teaching Subject Area Course Observed  Grade Level 
Somerville 17 Math Advanced Algebra 
 
11 
Gauss 10 Math Geometry 
 
10 
Curie 11 Science Biology 
 
10 
Faraday 8 Science Chemistry 
 
11 
Pascal 16 Math Intermediate 
Algebra  
 
9 
Einstein 9 Science Physical Science  
 
9 
Newton 20 Science Physical Science 
 
9 
Darwin 20+ Science Physical Science 
 
9 
Germain 14 Math Intermediate 
Algebra 
 
9 
Hawking 20 Science Biology 
 
10 
Hodgkin 10+ Science Biology 
 
10 
 
Data Collection 
 This study was a collective case study.  This means that I collected data from a number of 
different cases and sought out a collective meaning and themes within the cases.  An identifying 
feature of the collective case study is that a specific topic or focus is selected and multiple sites 
are used to highlight that particular subject (Creswell, 2013).  There is no definitive number of 
cases needed to make a research study collective, but prior to beginning the research process, I 
thought I would need to gather information from at least 10 to 12 different teachers’ classrooms 
in order to obtain rich enough data from which to draw conclusions.  In order to demonstrate 
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some sort of generalizability of skills and the individual teacher’s practice between multiple 
cases, it was important for me collect data from a variety of teachers’ classrooms (Bogdan & 
Biklen, 2012).  While qualitative research is often maligned for its perceived inability for the 
results to be generalizable, Berg (2009) argues otherwise because when done well, case studies 
“should not only fit the specific individual, group, or event studied but also generally provide 
understanding about similar individuals, groups, or events” (p. 330).  Without purposeful and 
well-designed data collection methods, none of the findings will be valuable to practicing math 
and science teachers.  This study used two data collection methods: observation and artifact 
review.  The majority of data came from the classroom observations and artifact review was used 
to provide me (the researcher) with some basic understanding of the classes taught and teacher 
teaching them.  While my original intention was to interview four of the observed teachers, 
during the data collection process, I realized that I would need to interview all 11 subjects in 
order for the interviews to provide worthwhile data.  Interviewing participants would have given 
me further insight into the teachers’ philosophies and perceptions.  However, I determined 
during the data collection process that the amount of observational data I was collecting would 
allow me to reach data saturation in answering my research question.  The value of using only 
observation allowed me to approach the teachers’ techniques, practices, and structures as a 
student would—without stated knowledge or awareness of the teachers’ philosophies or 
pedagogical training.  It was determined that it would be imprudent to interview teachers.  I also 
recognized that my skill as a researcher was as an observer, not as an interviewer which in itself 
is an art.  Therefore, to maximize my talents and focus on my definition of teaching as an art and 
teaching as a science, I decided to only observe in the classroom and review artifacts. 
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 Observations.  As an educator, I truly value the power of observation to improve one’s 
own teaching.  Because of how I feel about observation, I was drawn to this method as my 
primary method of data collection.  All of the cases (one teacher in one standard-level academic 
classroom) were observed two times within the fall of 2018.  During the observations, I acted as 
a “nonparticipant/observer as participant” defined as “an outsider of the group under study, 
watching and taking field notes from a distance” (Creswell, 2013).  Observational data included 
detail in the following areas: portraits of subjects, reconstruction of dialogue, description of 
physical setting, accounts of particular events, depiction of activities, and the observer’s behavior 
(Bogdan & Biklen, 2007).  An example of a complete observation is available in Appendix C.  
Immediately following observations, I engaged in a reflective process and used the opportunity 
to include or clarify observer’s comments within my observational protocol and add memos 
highlighting any reflections on analysis, method, ethical dilemmas and conflicts, and my state of 
mind (Bogdan & Biklen, 2007). 
Observational data were collected using a systematic narrative observation protocol I 
adapted from my special education practice and the University of Minnesota’s Student 
Engagement Instrument (Appendix D).  The Student Engagement Instrument is a tool developed 
by the University of Minnesota’s Check and Connect program that discovered students who were 
disengaged in their school communities needed to re-engage in the cognitive and affective 
domains as well as the behavioral and academic areas (University of MN, 2017).  This 
instrument is intended for students to respond to with their entire school experience in mind, not 
just a specific classroom teacher so the complete instrument was not appropriate for use in my 
study.  However, it does identify a number of observable student and teacher behaviors used to 
determine if the observed teacher is engaging in all three domains of student engagement as 
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identified by Fredricks, et al. (2004).  By using the identified items from the Student Engagement 
Instrument, I was able to highlight noticeable student affective, behavioral, or cognitive 
engagement in the classroom experience.  Although the teacher was the focal point of the 
observation and his or her movements, actions, and words were the primary sources of data, I 
was also able to pay attention to the students, their actions, words, and behaviors.  Coupled with 
a systemic narrative method, this data collection process allowed me to have rich and thorough 
data on the classroom experiences I observed. 
 Artifact Review.  Each case provided a different level of artifact collection, as it was 
based on what was made available to me.  Some examples of artifacts that were useful for this 
study include official documents (classroom assignments) and external communication 
(teacher’s websites).  Bogdan and Biklen (2007) write that the quality of this data can vary; 
therefore, the artifacts collected in this study are purely supplemental to the data and not the 
driving force as to what determined the specific practices of exceptional math and science 
teachers in the classroom.  Prior to the observations in October, I examined each teacher’s 
classroom website.  All teachers at Middleton are required to have a website that at minimum has 
a brief biography, contact information, and a link to their courses’ syllabi.  As such, I reviewed 
courses’ syllabi prior to getting started and also reviewed the teachers’ biographies, taking notes 
in a Microsoft Word document.  This process was structured using an artifact review table that 
was specific to the website search.  For each teachers’ website, I reported the type of website 
used, their design, information about navigating the site, education and biographical information 
about the teacher, and course information.  I also included observer’s comments, which outlined 
my thoughts and biases about each teacher’s website.  Some parts of the websites were 
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inaccessible because I was not a student in their courses, which made this artifact review more 
difficult. 
 Data Storage.  Although there is a wealth of information on how to collect qualitative 
data, few of these resources impart the importance of storing and organizing data in a purposeful 
and logical manner (Creswell, 2013).  The bulk of the data collected was digital in its creation.  
The observation protocol was computer-based as was the artifact review.  Because this was a 
collective case study with 11 separate cases with data collected from, I stored each case’s data in 
a separate digital file folder and backed up regularly on an external drive.  Following through 
with the consent agreement, raw data will be deleted six months following the publication of my 
dissertation. 
Data Analysis 
 The first step in my data analysis took place as I was collecting the data through my 
observer’s comments and lengthy memos following observations.  Using Creswell’s (2013) 
advice, as a beginner researcher my goal was to collect the bulk of my data before entering the 
analysis stage of my research.  Waiting until the majority of my data collection was done also 
aligned with the idea presented by Bogdan and Biklen (2007) who stated that analysis and 
thinking deeply about my topic and determining the emerging themes is easier when there are a 
wealth of data to explore.  I completed the observations in two rounds, the first in early October 
and the second in early December.  However, waiting until December to complete all of the data 
analysis was untenable based on the amount of research collected.  Therefore, I completed the 
first round of coding before I went back into the classrooms for the second round of observations 
in December.  Coding the observations was a time-consuming process, but each of the twenty-
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two observations was coded by the researcher using the systematic procedures outlined in the 
following paragraphs. 
Coding is a process in which a researcher begins to break qualitative data down into 
reoccurring themes and labels.  In this study, I used codes identified as social constructs (Berg, 
2009) that one would experience in the classroom such use of technology, timing, and 
communication between student and teacher.  Eventually I would call these constructs elements 
of the classroom experience, of which I identified 21.  For a complete list and definitions of the 
elements of the classroom experience, see Appendix E.  I had to make decisions concerning 
these elements during the focused coding stage of analysis (Charmaz, 2014).  I identified 21 
elements of the classroom experience during the focused coding stage, and in order to make 
better sense of the data and interpret it, I collapsed these elements into three specific themes in 
my final round of coding.  These final three themes were: classroom structures and logistics, 
curriculum and instruction, and teacher and student relationships. 
Observation coding. In the case of observations, I employed the use of in vivo codes 
adapted from an interview coding technique.  In vivo, or the exact words used by the 
interviewed, was adapted for my observation coding by highlighting specific pieces of the 
observation (Creswell, 2013).  Within each observation, I also identified opportunities for 
affective, behavior, and cognitive engagement.  At the same time, I included purposeful 
observer’s comments embedded within the data that highlighted some of my thinking about the 
intention of the individual being described.  This was the first round of coding, which I 
completed within one week of each observation.  What I just described is simply the first step of 
data analysis, or simply naming each line or timestamp of data with very specific codes or 
categories.  This is the process that Charmaz (2014) calls initial coding.   
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Following that first step, I moved onto focused coding (Charmaz, 2014).  Focused coding 
is the method of sifting through the overwhelming amount of initial coding data and starting to 
make sense of it by finding emerging themes and making connections to the theoretical analysis I 
employed in this study.  I used computer-generated tables to organize the ideas that emerged 
from my data.  Each observation was put into a three-column table (example provided in Table 
2).  The first column housed the recorded observational data (and identified opportunities for 
affective, behavioral, or cognitive engagement), the second column recorded in vivo coding, and 
the third column was where I identified the elements of the classroom experience 
Table 2 
Focused Coding Example Table 
 
Data [with evidence of opportunities 
for ABC engagement] 
Initial Coding (in vivo) Elements of the Classroom 
Experience 
8:30 Before the bell rings, Somerville 
stands outside the classroom midway 
through the hall greeting students. 
[AFFECTIVE] 
S stands outside the 
classroom midway into 
the hall, greeting 
students 
 
schoolwide structures; 
classroom community; 
classroom structure & 
organization 
 
Note. Somerville observation data, 10/10/2018 
As I worked my way through the observations, I had to be wary of any preconceptions of 
the teachers, the subject matter, or grade level of students I may have held before going into the 
research (Berg, 2009; Bogdan & Biklen, 2012; Charmaz, 2014) and let the data shape the 
emerging themes and patterns of what good teachers are doing in the classroom before applying 
a theoretical lens to the study.  The first two rounds of coding (initial and focused) allowed me to 
approach the observations with one final round of coding that examined the art and science of the 
teacher’s practice, the three social constructs or themes that emerged and one more unexpected 
coding necessity- the tone of the experience.  I found that reading these observations was much 
like reading literature and each observation had its own tone.  The “tone of a piece of writing 
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is its general character or attitude, which might be cheerful or depressive, sarcastic or sincere, 
comical or mournful, praising or critical, and so on” (Litcharts, 2019).  When thinking about 
literature or a piece of text, tone’s purpose is to give readers an idea of the essence and objective 
of what they are reading (Litcharts, 2019).  In order to understand how tone affects the classroom 
observations, I created a metaphor using the observed teacher as the writer and the classroom 
experience as the text.  There is some ambiguity involved in this process, as different readers (or 
observers in this case) can contend that the tone is not what another reader thinks it is, but 
understanding tone is based on a number of factors: diction, viewpoint, syntax, and level of 
formality (Patterson, 2014).  The data took the place of an author’s written words as I assigned 
tone to the teacher-controlled elements of the classroom experience.  In order to manage this 
process, I found a list of 155 words for tone, and then narrowed it to 15 words to describe tone 
that would apply in an urban high school classroom experience. These words can be found in 
Appendix F.  By identifying the tone of the classroom, I was able to determine which of the basic 
needs students were able to meet and how students were engaging (affective, behavioral, or 
cognitive) in the classroom space.  This process of identifying the tone ended up helping me 
understand the data and the potential for student engagement and needs meeting more than it 
would end up helping analyze or interpret the data. 
In sum, during the final round of coding, I assigned the observational data tone and one 
of the three themes along with identifying the practice as scientific and/or artistic.  Those themes 
are the most essential piece of information gathered from coding and are classroom structures 
and logistics, student and teacher relationships, and curriculum and instruction.  This final round 
of coding was also done using a table format, with the third column now identifying the theme, 
art or science, and tone.  The first column continued to house the data with another bit important 
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information- opportunities for students to meet one of their psychological needs according to 
Glasser (1986).   The second column now housed categories instead of the in vivo coding, but 
that was still represented by bold-formatted font.  A visual representation may be helpful for 
better understanding of the process: 
Table 3 
Final Round of Coding Example Table 
 
Raw Data [with evidence of opportunities 
for ABC engagement & evidence of the 4 
Basic Needs] 
Categories (elements of the 
classroom experience) 
Themes, Tone, Art or 
Science 
2:05 About half of the group is 
sitting at their seats. There is noise 
as students chat. {FUN, LOVE & 
BELONGING} Two students are 
sitting on a counter. {FREEDOM} 
One has her binder out.  The other is 
just chatting. (The trapezoid tables 
that students are supposed to be sitting 
at are small and they are grouped in 
fours.  Perhaps these students feel a 
little overwhelmed.) There is a warm 
up on the board, about half of the 
group is working on it.  There are 
backpacks on the trapezoid tables. 
Two columns with five table groups. 
Four students at each table group, 
facing each other, but also the IWB. 
[AFFECTIVE] {LOVE & 
BELONGING} (The trapezoids are at 
an obtuse angle, so the students can 
concurrently work with one another in 
table groups and still see the IWB.) 
The two students on the counter are 
still there. 
classroom environment, 
student-to-student 
communication 
 
 
 
 
 
 
 
 
 
on-task behavior; guided 
practice 
 
 
 
 
classroom environment; 
physical space; use of 
technology 
 
 
 
 
 
 
 
 
chatty; classroom structures & 
logistics; science 
 
 
 
 
 
 
 
 
 
 
informative; classroom 
structures & logistics; science 
 
 
 
 
-; classroom structures & 
logistics; art 
 
 
 
 
 
 
 
 
Note. Gauss observation data, 10/09/2018. Italic font represents observer’s comments. Bolded 
font represents in vivo coding. 
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Summary of Research Procedures and Ethical Considerations 
My research was a qualitative collective case study.  Using math and science teachers 
with at least five years of teaching experience, I observed, interviewed, and collected artifacts 
from their classroom environments.  The purpose of my work was to find patterns that these 
teachers are doing to create engaging classroom experiences for urban secondary students.  As a 
former special education teacher, I am familiar with collecting and organizing data about 
individual students and have always felt that my job when evaluating students was to tell their 
stories.  As a result of my prior professional experience, I was confident in my ability to use the 
methodology recommended by Berg (2009), Charmaz (2013), Creswell (2007), and Bogdan and 
Biklen (2012) and adapted for my purposes.  I think the most the most significant obstacle was in 
eliminating my bias towards what I consider to be an engaging teacher.  The use of the adapted 
Student Engagement Instrument (University of MN, 2017) on my observation protocol helped 
eliminate some of that bias as I worked towards collecting the most useful and rich data as 
possible. 
Macfarlane (2009) identifies six virtues that should guide researchers as they conduct 
their research.  They are courage, respectfulness, resoluteness, sincerity, humility, and 
reflexivity.  While I will not go in to depth on all six of the virtues, I think two demand more 
attention for my research.  First, I was sincere in the work that I embarked on.  For me, sincerity 
was vital in how I interacted with the secondary math and science teachers who were the subjects 
of my study.  In a profession that is often maligned, teachers can be on the defensive and guarded 
about their classrooms.  In order to treat my profession with the respect it deserves, I had to be 
sincere in the collection and analysis of the data.  Secondly, I had to demonstrate reflexivity as I 
worked through the time-consuming process of data collection, analysis, and writing.  The most 
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valuable skill I have as a researcher is my ability to reflect on what data I have collected, the 
literature I have studied, and the theories I choose to interpret the data with. 
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CHAPTER FOUR: FINDINGS 
 This chapter provides the reader with the data analysis findings from the 22 observations 
in October and December at Middleton High School in a midwestern urban city.  This school of 
approximately 1600 students in grades 9-12 has 22 math and science teachers.  Of those 22 
teachers, 11 were willing and able to participate and engage in this study, which consisted of two 
observations and an artifact review.  The majority of the data results stemmed from the 
observational data which was collected systematically with a common observation data protocol 
(Appendix B).  The following topics are addressed in this chapter: the participants, space and 
time, elements of the classroom experience, and the themes of the classroom experience.  The 
purpose of this chapter is to give the reader a thorough description of what a modern and urban 
math or science classroom is like, to explore in detail the elements of the classroom experience, 
and a deeper understanding into how those elements were controlled by the teacher as an artist or 
a scientist.  This allows readers to have a common understanding of the classroom experience 
before gaining insight into the three themes.  My goal was to give readers images of the 
classroom experiences, get to know the 11 teachers who agreed to be part of this study, and how 
their classroom experiences were designed.  The focus of the chapter is the elements and 
descriptions of the classroom experiences that positively affected student engagement in the 
three domains: affective, behavioral, and cognitive.  The patterns and themes that emerged will 
be explored in greater detail in chapter five. 
The themes of the classroom experience that make up the bulk of the data results for 
interpretation and discussion are (a) classroom structures and logistics, (b) curriculum and 
instruction, and (c) teacher and student relationships.  What was found concerning these three 
themes was that how teachers design, control, and implement them within the classroom 
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experience was exclusive to the individual classroom experience.  The space, the time, and the 
humans within each of the experiences are distinctly different depending on the structures that 
make up the space.  What is distinctive about teaching and what makes it an art and a science, 
but rarely cited or mentioned in the literature is that what happens within the classroom’s walls is 
distinctly unique to the particular space and time of the experience. 
The Participants 
 There were 11 participants in the study, seven science teachers and four math teachers.  
Each teacher was given a pseudonym that corresponds with their gender and subject area.  For 
example, female science teachers were named after a famous and historical female scientists and 
male math teachers were named after historical and famous mathematicians.  Using this 
technique helps the reader keep track and understand who the 11 participants in the study are 
during the descriptions of the elements of the classroom experience.  The information that 
follows about each of the participants was gathered from an online demographic survey I 
emailed to participants in December 2018, their Middleton High School websites, and 
observational data from October and December.  Some of the description also comes from my 
collegial knowledge of these teachers.  As a researcher who also works at the school where I 
conducted research; I have more intimate knowledge of these individuals than an outside 
researcher might have.  As a researcher who has transformed colleagues into research subjects, 
which is quite common for professionals like teachers, social workers, and nurses, it is necessary 
to implement an ethic of care to maintain moral, ethical, and personal relationships (Costley & 
Gibbs, 2006).  I felt it was my ethical and professional responsibility to only provide information 
that would relatively easy for any individual to find out if they were to spend time at Middleton 
High School.  The information included in these short biographies could be discovered if an 
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outside researcher had access to a master class schedule, rosters of the school-based leadership 
teams, and did an intensive review of the school’s website.  The list of the participants is 
presented in no particular order. 
Somerville 
 Somerville teaches Advanced Algebra and IB HL Mathematics Year 1.  Advanced 
Algebra sections at Middleton are split into grades 9/10 or 11/12. Somerville teaches Advanced 
Algebra to upperclassmen.  This is the academic-level class I observed on October 10 and 
December 6.  Somerville holds many leadership positions at Middleton- including serving as the 
math department’s representative on the Operational Leadership Team, a member of the Site 
Council, and a Union Steward.  She has been teaching for 17 years. 
Gauss 
 Teaching for ten years, at Middleton for eight, Gauss holds a 5-12 mathematics education 
teaching license.  Gauss has three preps during the 2018-2019 school year at Middleton.  Along 
with the geometry class I observed, Gauss teaches an AP Statistics class and college-level math 
course to seniors.  Gauss is one of the advisors of the Math Team (also known as a mathletes) 
and a graduate of the University of MN in mathematics.  I observed his geometry class at the end 
of the school day, which was made up primarily of 9th and 10th graders on October 9 and 
December 12. 
Curie 
 Curie is a biology teacher, licensed by the state of Minnesota in 9-12 Life Sciences.  
Along with the academic level biology course, she also teaches IB Biology.  Curie taught three 
sections of biology during the first semester.  She has taught for 11 years, five at Middleton High 
School.  Curie holds leadership positions at Middleton, including being a member of Site 
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Council (a group of administration, teachers, and families focused on school improvement and 
happenings) and is a union steward. I was able to observe Curie on October 15 and December 6 
during a late morning class period.  The October observation took place midway through the first 
quarter and the December observation took place midway through the second quarter. 
Faraday 
 Faraday teaches chemistry, an academic-level course.  Eleventh grade students primarily 
take chemistry.  He is well-known at Middleton for fully embracing Homecoming’s Spirit Week 
and dressing up each day in whatever the selected theme is.  He has been teaching for eight 
years, all of them at Middleton.  Faraday also teaches one section of a credit recovery course, 
which is open to 11th-grade and 12th-grade students.  I was able to observe Faraday’s sixth period 
chemistry class on October 10 and December 6. 
Pascal 
 Pascal is a math teacher, specifically teaching Intermediate Algebra and IB HL 
Mathematics Year 2 (an advanced math class for seniors).  Intermediate Algebra is a class 
primarily for students in ninth grade.  Pascal teaches four sections of Intermediate Algebra, two 
of which are taught collaboratively with a special education teacher. Pascal, a teacher since 2002, 
is the math department’s representative on the Instructional Leadership Team, a member of the 
9th Grade On-Track Team and he also coached one of Middleton’s volleyball teams this fall. 
Einstein 
 Einstein teaches four sections of physical science and one section of Sheltered (English 
Learner) Physical Science at Middleton. I observed Einstein during his fifth period physical 
science class on October 10 and December 6.  He has been teaching for nine years and is 
licensed in two science disciplines: life sciences and chemistry.  Einstein has international 
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teaching experience, earning a graduate degree abroad as well as teaching in another country.  
Most freshman take Physical Science, which is only offered at the academic level. 
Newton 
 Newton teaches physical science, along with two sections of an advanced academic level 
chemistry course.  Newton is unique amongst the physical science teachers at Middleton because 
two of his sections are co-taught with a special education teacher.  He is the science 
representative on the Operational Leadership Team and serves as a union steward.  He has been 
teaching at Middleton for the last four years but has been an educator for almost 20.  As a result 
of his schedule and the parameters of my study, the only class that Newton teaches I was able to 
observe was his second period physical science class.  Newton’s class was observed twice, on 
October 9 and December 6.  
Darwin 
 Darwin teaches physical science and IB Physics.  Many core teachers at Middleton have 
one academic-level prep and one advanced academics course, which is why many of the teachers 
have both academic and advanced courses in their schedule.  A teacher for over twenty years, 
Darwin was the Class of 2018’s graduation speaker and also serves as one of Middleton’s union 
stewards.  He is an advisor for the Dungeon and Dragons club.  He was observed during his 
second period physical science class on October 10 and December 4.  
Germain 
 Germain is a part-time math teacher at Middleton.  She is the only part-time teacher who 
agreed to be part of this study but has taught for 14 years.  Germain’s first teaching experience 
was as a Peace Corps volunteer in Malawi where she taught a number of different subjects.  She 
has a bachelor’s in mathematics, a master’s degree in mathematics, and a master’s in education.  
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She teaches two Intermediate Algebra classes, one at the academic level and one that is an 
English Learner sheltered course.  She also runs Middleton’s math lab, which is new for the 
2018-2019 school year.  Germain was observed during her late morning Intermediate Algebra 
class. 
Hawking 
 Hawking teaches biology.  He has four sections of biology and one of IB Biology Year 2, 
which is an advanced senior level Biology course.  He holds a Life Science license and has 
taught for 20 years, all at Middleton.  He is an athletics coach both at Middleton and in the 
community for soccer, Nordic skiing, and sailing.  Hawking starts teaching during Middleton’s 
zero-hour class period, which starts at 7:30 AM, one hour before most teachers and students get 
started with first period.  He teaches his four biology sections in row, and I observed his last 
class of biology during third period on October 10 and December 4. 
Hodgkin 
 Hodgkin teaches biology and IB Environment Systems & Societies.  I observed 
Hodgkin’s fifth period biology class on October 9 and December 4.  A life science credit is 
required for all students in Minnesota; at Middleton, students meet this requirement by taking 
biology (standard-level) or IB Biology (advanced academic-level).  Hodgkin is the Instructional 
Leadership Team representative for the science department and is the advisor for a number of 
clubs at Middleton.  She has taught at Middleton for the last ten years. 
The Space and Time 
 “In an experience, flow is from something to something.  As one part leads into another 
and as one part carries on what went before, each gains distinctness in itself.  The enduring 
whole is diversified by successive phases that are emphases of its varied colors” (Dewey, 1934, 
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p. 38).  Each classroom is defined by a multitude of elements that make it up, including the four 
walls that enclose it, the hallway it resides on, the teacher who teaches within it, the subject 
being taught, when in the school day it is being used, and the day and month of the academic 
grading period.  While the classroom was defined by the nature of the parameters that bound this 
collective case study such as the subject area and defining characters of the teachers, there is 
more to understand about the space and time before delving into the elements of the classroom 
experience. 
Space 
 The research took place in October and December at a high school in an urban school 
district.  Middleton High School is a building that was originally built in the first quarter of the 
20th century.  From its outside, it looks like a traditional high school one might see in a movie 
about coming of age adolescents.  The original section of the brick building is three stories high 
with a garden level. A number of additional wings have been built in the last 100 years of its 
history.  This expansion is partially because the school population has grown over the past two 
decades.  Two of those new wings are important for this study as they are where the majority of 
the science classrooms are.  One is on the first floor and is approximately twenty years old.  It 
houses most of the chemistry and physics classes, along with all of the physical science courses.  
The second science wing is brand new, opening in September of 2018.  In fact, it is so new that I 
delayed starting observations in order to give the biology teachers time to settle into their new 
classrooms and redevelop the norms and expectations in the new spaces. 
 Middleton is an urban high school because it is located in a city with more than 50,000 
residents.  Of its 1,600 students, almost 40% receive educational benefits due to their 
free/reduced lunch status.  Inclusive and collaborative special services are offered to students 
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with individualized education plans (special education) who make up 11% of the population and 
to students who are English learners who make up 11.5% of the school’s population.  According 
to data from the Minnesota Report Card, almost 90% of the educators at Middleton are 
considered experienced, which means they have more than three years of teaching experience.  
Over 80% of the licensed staff members at Middleton identify as White.  They teach students 
who identify as White (56%), Hispanic or Latino (16%), Asian (4%), Black or African-American 
(22%), Native Hawaiian or other Pacific Islander (0%), and two or more races (2%).  Forty-five 
percent of the students of color enroll in at least one advanced academics class (Advanced 
Placement or International Baccalaureate) at Middleton.  The observed classes during this 
research study were standard academic level and while I did not take quantifiable data 
concerning student race or ethnicity, the classes observed were made up primarily students of 
color. 
 The people who make up a building are only one part of the space, another is how the 
space is designed and arranged.  The three biology teachers are clustered together on the second 
floor and the classrooms are strikingly similar in their physical design and layout.  What is 
different is how teachers decided to personalize their classroom.  Hawking has a built-in 
aquarium for fish and multiple other dwellings for small animals to live in.  In the first 
observation, his snake made an impression as students played with it in the back and in the 
second observation, the birds chirping added an additional layer of noise.  When confirming my 
observation schedule with Hodgkin, I was also able to secure a delivery of shredded paper to her 
classroom for her worms to compost; the compost going to the many plants that line her counters 
sucking up sunlight from the west facing second-floor windows.  Across the hall is Curie, her 
windows face east, but there is a window wall that faces downtown, three miles north.  The 
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crispness of the view on the sunny day I visited compliments the orderliness and cleanliness of 
the classroom she teaches in.  Clearly all of the materials and supplies had a place to rest and it 
was not surprising to watch her wipe off the tables in the last two minutes of the class period as 
students put away their Chromebooks and gathered their personal belongings.  It was not 
uncommon as I started and ended my two rounds of observations to see the biology teachers in 
one another’s classroom moving and collecting supplies, connecting with one another on social 
or professional levels, and talking to one another’s students.  It is almost as though there is a 
mini-community for biology within Middleton’s larger building. 
 Faraday’s room is on the first floor and separated from his colleagues in the science 
department.  One of the original classrooms at Middleton, Faraday’s physical space was also 
unique because he was the only teacher observed whose non-reactive science tables fit three 
students as opposed to two.  The three physical science teachers I observed are all housed in the 
original science wing.  Their classrooms look very much like a traditional science classroom, 
each with two-student science tables arranged in the middle and counter-top, chest-high lab 
stations along the outside of the rooms.  What differs is how the teachers arranged the space 
where students sit.  Darwin’s students sit facing one another in four-student table groups, 
whereas Newton’s and Einstein’s tables face the interactive whiteboard with students sitting in 
pairs.  Most of the science teachers have a built-in counter space for teacher use, but how the 
teachers use this permanent, unmovable tool differed depending on the arrangement of the 
classroom.  While some use it as a podium, others have arranged the student’s tables so this 
teacher counter is off to the side and purely for supply gathering and is as much of a student 
space as it is a teacher space. 
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 Much like the other core subject areas, math classrooms were sprinkled throughout the 
four-story building.  There is no math wing like there are science wings.  This is partially 
because math’s (or social studies’ or English’s) curriculum does not need a specific space for 
labs or experiments.  Desks, corridors for teachers to walk down, a space for pencils and 
protractors, and a good sightline to the interactive whiteboard are what secondary teachers call 
for in creating the physical space (Marzano, 2017).  Pascal teaches his freshman Intermediate 
Algebra on the garden level, tucked in as the final classroom in a six-classroom corridor across 
from a 10th grade United States history class.  As a part-time teacher, Germain was given a room 
without windows.  Her room was one of four built out of a gymnasium before the 2015-2016 
school year.  That classroom placement might explain why each time I observed her, I made a 
note of how warm it was.  Somerville’s classroom was once twice as big, but at some point in 
Middleton’s history the original large classroom was split into two, creating rooms that are 
barely big enough to seat the thirty-five students a roster can hold.  On the first floor, Gauss’ 
long, but narrow classroom looks out on the mall, a grassy area where students can eat lunch, 
meet up with friends, or have class outside when the sun is shining. 
 Despite all of these differences in the math and science classrooms, there was one 
commonality.  All of the math and science teachers observed set up the physical space in their 
classroom so that their students are sitting with one another.  Physical space is the first element a 
teacher should consider when thinking about classroom management because the design where 
students will be is an important element when setting up conditions for curriculum and 
instruction (Marzano, 2007).  Most importantly, teachers need to have easy physical access to 
where their students are learning (Marzano, 2007).   The math and science classrooms at 
Middleton have tables, some were science tables (with the black, non-reactive surface), others 
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trapezoid shaped, other rectangular high tops but the few classrooms that had desks were 
arranged so students were sitting in pairs.  Tables face one another, face the interactive 
whiteboards (IWBs), the chalkboards, or wall space, but few spaces seemed physically capable 
to arrange the tables or desks in such a design that gave the teacher access to students within four 
steps as recommended by Marzano (2007).  By physical design, the students in the classrooms 
observed were forced to communicate with one another, work together, and engage in the 
classroom experience.  Students in these classes were also assigned specific seats.  I observed 
Pascal and Faraday give their students new seats at the beginning of the October observations.  
The students in Somerville’s, Einstein’s, Hawking’s, Gauss’ classrooms were sitting in the same 
spots in both the October and December observations.  Only Hodgkin and Germain had 
completely different table arrangements in the two separate observations. 
Time 
 There are a number of elements to consider when thinking about time and school.  There 
is the time of day the class period takes place, the time of academic year, the age of the student, 
and the grade-level of the student (which does not always coincide with the age).   
The school day for most students at Middleton starts at 8:30 AM and ends at 3:00 PM.  
Students are generally enrolled in six classes, the four core classes (math, science, English, and 
social studies) with space for two electives.  Grade-level determines content and the course’s 
name and as the students get older, there are more opportunities to take advanced academic 
courses.  Since one of the most important parameters that bound the cases of my study was the 
necessity to observe standard-level academic courses, I was limited where I could observe, 
which had an unexpected result in limiting who I could observe.  I ended up observing far more 
classrooms that are designed for ninth and 10th-grade students because there are far more classes 
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that are standard-level for students in these grade levels at Middleton.  As such, there were no 
12th-grade specific courses observed and only two observed classes are designed for 11th-graders; 
Faraday’s chemistry class and Somerville’s Advanced Algebra course.  I observed three Physical 
Science courses, designed for students in ninth grade and three biology courses, populated by 
students in 10th-grade.  Out of the four math classes observed, three were designed for 
underclassmen.  Two specifically for students in the ninth grade, Intermediate Algebra and one 
for students in ninth and 10th-grade- Geometry. 
 The grade level of the students is particularly interesting because of the time of the school 
year the observations took place.  Both observations took place before winter break during the 
first semester ended.  The first round of observations was in early October, just after mid-quarter 
grades were due for the first quarter of the academic year.  Therefore, a number of classes had 
just taken a large test and were beginning a new unit or were preparing for another summative 
assessment.  The weather was starting to shift in Minnesota in early October and the building 
was undergoing a change in climate control.  Many of the classrooms were struggling with 
finding a temperature balance.  Fall sports like soccer, football, and cross-country running were 
still in season and underclassman (some of whom were observed) had the opportunity to perform 
in the underclassman-only fall musical.  Freshmen had been in high school for less than two 
months and had yet to earn or not earn high school credits that are necessary to eventually 
graduate.  The December observations took place in the second quarter, midway between 
Thanksgiving and Winter Break.  By then it was winter in Minnesota and at least two 
observations were peppered with the notice that snow was falling outdoors.  There was definite 
shift noticeable in the populations observed by the time I got back into the classrooms in 
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December.  Students appeared to be more comfortable in the space, it was almost if the 
honeymoon period was over, and they were in the thick of the academic year. 
Summary of Space and Time 
 Where the teacher was located and when the teacher was teaching impacted the 
classroom experience as it affected the humans within the space.  In the preceding two sections, I 
gave a narrative account of the space and time.  Below is a table summarizing the teacher’s 
classroom description and time in the school day they were observed. 
Table 4 
Classroom Descriptions 
Teacher Name Class Taught Classroom Description Time Observed 
Somerville Advanced Algebra Tiny, older classroom 
with desks and chairs 
arranged in pairs.  Desk 
pairs were in 4 columns 
with a wooden floor.  
The room was tight, 
moving around without 
bumping into another 
human was difficult. 
First class of the 
morning.   
Gauss  Geometry Long, narrow classroom 
with wood floors.  2 
columns of trapezoid-
shaped tables were 
arranged in a “flying V” 
formation.  The 
classroom looked out 
onto the mall. 
Last class of the day. 
Curie  Biology Brand new classroom 
on second floor with a 
view of downtown.  
Plenty of whiteboard 
space and an IWB.  2-
person rectangular 
tables were of varying 
heights arranged in 4-
person tables. 
Middle of the day, 
right before lunch. 
Faraday Chemistry Old, rectangular shaped 
science classroom.  3-
person tables were 
arranged in broad U-
Last class of the day. 
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shaped rows facing an 
IWB at the front of the 
classroom. Lab counters 
ran along the back of the 
room 
Pascal Intermediate 
Algebra 
Garden-level classroom 
with tile floors.  Desks 
were arranged in partner 
pairs making up 3 
columns.  An IWB and 
document camera were 
at the front of the room.  
The back windows look 
out onto the staff 
parking lot. 
First class of the day. 
Einstein  Physical Science 2-person student non-
reactive science tables 
were arranged 4 tables 
by 3 with 3 additional 
student tables off to the 
side.  An IWB and 
chalkboards are in the 
front with empty, clean 
lab stations around the 
walls of the room.  The 
room is dark due to its 
tall, narrow windows 
despite facing the south 
side of the building. 
First class after lunch. 
Newton  Physical Science This “traditional” 
science classroom is in 
the science wing.  The 
2-person nonreactive 
science tables are 
arranged in rows and 
columns.  There are 
pinwheel-like lab 
stations arranged around 
the outside of the 
classroom.  Supplies sit 
out on the counters of 
the lab stations.  There 
are windows on 2 walls 
of the classroom. 
Second class period of 
the day. 
Darwin Physical Science The room’s non-reactive 
2-person lab tables are 
arranged to face another 
allowing 4 students to 
sit together.  There are 8 
of these larger tables in 
Second class period of 
the day. 
TEACHING AS AN ART AND A SCIENCE 96 
the middle of the room 
that is surrounded by lab 
counter space.  There is 
an IWB mounted on a 
chalkboard. 
Germain Intermediate 
Algebra 
This room is 1 of 4 
carved from what was 
once a gymnasium in 
the middle of the 
building.  There are no 
windows facing outside 
and 10-foot narrow 
hallway leading in the 
classroom.  4-5 students 
sit at the tables arranged 
in the center of the 
classroom.  The room 
was warm, and students 
are sitting almost on top 
of each other due to the 
space. 
Middle of the day, 
right before lunch. 
Hawking Biology Hawking’s classroom is 
in the new science wing.  
He has 2-student tables 
of varying heights 
arranged to face another 
in 2 rows.  An IWB and 
lab counter stand at the 
front of the classroom.  
On the counter space 
around the outside of 
the classroom sit tanks 
and homes for a number 
of small animals. 
Middle of the day, 
right before lunch. 
Hodgkin  Biology This classroom is in 
new science wing on the 
2nd floor.  It is longer 
than it is wide.  Hodgkin 
rearranged the students’ 
seating between the 
October and December 
observation going from 
table clumps to rows.  
The counters are 
covered with plants. 
First class after lunch. 
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Elements of the Classroom Experience 
There are 21 elements of the classroom experience that were identified as I completed the 
focused coding process for the 22 observations that took place over October and December.  
These were identified and defined in part because of my experience as an educator, but also 
through my extensive reading about education from the likes of Dewey, Thorndike, Bruner, 
Eisner, and Marzano.  The bulk of this section is a definition and descriptionof these teacher-
controlled 21 elements with real-world examples from the observations from Middleton.  I found 
it important to tell the story of these teachers’ classroom because I want readers to understand the 
“general nature of the phenomenon with which he is dealing.  The more fundamental… idea he 
has learned…, the greater will be its breadth of applicability to new problems” (Bruner, 1977, p. 
18).  Bruner may have been writing about teachers teaching students in this passage, but it is 
applicable in gathering a greater understanding of teacher-controlled elements of the classroom 
experience.  Narrative intelligence tells us that humans are keener to remember information 
when presented in the form of story or example (Denning, 2007).  The math and science teachers 
at Middleton allowed me into the classrooms to share their stories so their stories are what 
follows. 
The examples provided for each of the elements were directly observed to be effective in 
engaging students behaviorally or provided students with the opportunity to engage on an 
affective or cognitive level.  While I could not directly find out if a student was cognitively 
engaged, I could infer that when they paused, looked to be thinking, and then responded they 
were demonstrating the investment, thoughtfulness and willingness necessary to cognitively 
engage (Fredricks et al., 2004).  I employed a similar technique when determining opportunities 
for affective engagement because even though a student couldn’t confirm that they were 
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affectively engaged, when I observed students laughing and exclaiming that they could complete 
a task they couldn’t before, I felt it was reasonable to think they felt like they belonged in the 
space and that allowed them to participate in the content and curriculum (Parsons et al., 2014).  
With each of the elements, it was my goal to write about the examples of exceptionality, not of 
ordinary teaching.  This exceptionality was defined by the observable student engagement 
(behavioral), and the opportunities for students to engage cognitively or affectively while 
allowing students to meet at least one of the basic needs and include school into their quality 
world. 
What follows is a bulleted list of the 21 elements that were found during the first round of 
focused coding.  Following this list is the narrative description for each of the elements. 
§ Assessment 
§ Behavior Management 
§ Classroom Community 
§ Classroom Environment 
§ Classroom Structure and Organization 
§ Guided Practice 
§ Instruction 
§ On-Task Behavior 
§ Physical Space 
§ Questioning 
§ Reassurance or Confidence 
§ Schedule/Planning 
§ Schoolwide Structures 
TEACHING AS AN ART AND A SCIENCE 99 
§ Seeking Help 
§ Student Movement 
§ Student Responsibility 
§ Student-to-Student Communication 
§ Teacher Movement 
§ Teacher Perception 
§ Teacher-to-Student Communication (or Student-to-Teacher Communication) 
§ Use of Technology 
These elements were used to develop three themes that teachers need to consider when 
organizing and planning for an impactful and engaging classroom experience.  The themes were: 
§ Curriculum and Instruction 
§ Teacher and Student Relationships 
§ Classroom Structures & Logistics 
Assessment 
  There are three dichotomies necessary to understand assessment which are (a) formal or 
informal, (b) formative or summative, and (c) group or individual.  Assessment was the process 
of the teacher figuring out what students know and how they know how to do it.  Formative 
assessment included the steps along the way to mastery whereas a summative assessment is the 
final product that demonstrates that mastery.  Formal assessment were the planned activities and 
informal assessments were the in-the-moment checks for understanding that teachers do while 
running the classroom experience.  Some assessment is done at the group level, for example 
when Somerville or Faraday asked their entire class for a thumbs up, thumbs sideways, or 
thumbs down.  Other checks for understanding are done individually like a one-on-one check-in 
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that teachers do when they kneel down and speak intimately with their student; a behavior that 
all of the observed teachers were witnessed doing.  Darwin started with asking one student in 
front of the entire class about their understanding of a concept before he moved on to asking the 
entire class the same question.  Sometimes controlling for the assessment element was very 
informal; in Newton’s classroom he overheard students talking about a specific question on the 
online assessment review and instead of allowing them to just answer using the online game, he 
asked the students to verbally tell him the answer. 
It was not uncommon to see some sort of review in the math or science classes prior to a 
formal assessment.  Curie devoted the December observation class period to the upcoming 
summative assessment, when she gave students opportunity to engage in a review document, an 
individual, online review quiz and a group-based online review activity.  Pascal controlled for 
assessment during the October observation by devoting an entire class period to a review the day 
prior to a summative test.  His lesson for the day was focused on completing a review packet, a 
tool that a student could use for the upcoming three-day assessment.  Germain also had an 
upcoming formal assessment during the October observation; she had a review worksheet that 
had eight questions on it, each question getting progressively more difficult as the question 
number increased, something that Germain made sure to tell her students.  Hawking’s approach 
to assessment was similar in that he gave students a review packet and structured time within the 
class period to check with each of the table groups and explicitly asked students how they felt 
about the upcoming test.  Einstein’s use of assessment was similar, giving students an online 
practice quiz via the online learning management system he utilizes.  In two observed 
classrooms, once students took a formal summative assessment, the teachers ensured that 
students were able to be assessed on the material again; both Gauss and Hodgkin were observed 
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returning a and setting up retakes after answering some of the students’ questions and 
highlighting questions that required additional attention.  
Behavior Management 
Behavior management was observed to be the techniques and strategies that teachers 
were using to positively influence on-task and pro-social behaviors within the classroom 
experience.  This element was connected most strongly to positive behavior engagement, a 
construct, because it is directly observable, is far easier to assess (Nguyen, Cannata, & Miller, 
2018). It included reminders to get back to work or redirection when students were not following 
class or schoolwide expectations.  Behavior management looked different depending on the 
teacher and classroom.  For Pascal, it was an intimate one-on-one conversation with the students 
who needed redirecting and a few times over the course of both of the observations, switching up 
where the students were physically sitting in the classroom.  When talking to a student about a 
new seating arrangement in October, he was purposeful in saying, “I know you prefer to be 
sitting in the back row, but I thought --- would be a good partner for you.”  
   Moving students around was something Newton utilized as well, having three or four 
students sit at the exterior lab stations instead of the interior tables with partners, telling me as a 
sidebar that these students were having trouble keeping their hands to themselves.  However, 
Newton did not just leave the young men to their own devices during the work time as he made 
frequent physical walk throughs of the space.  Somerville was quick to recognize the few “high-
flyers” in her early morning class, and was purposeful in smiling at them, making sure they had 
the right supplies, and connecting with them repeatedly over the course of both of the 
observations so they stayed on task.  By the end of the class period, I knew all of their names 
because she frequently checked in with them.  Somerville regularly addressed all of her students 
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by using their first name.  She pronounced the name clearly and with a frankness in her voice.  
Much like Somerville, Darwin maintained a commanding presence in the classroom that was one 
based on smiling and affection towards the students.  When Darwin spoke, it was loud, almost 
booming, commanding the students’ attention, but it was his laughter that really got students’ 
attention.  Darwin also exposed a softer, more intimate side of his personality; when a late 
student arrived, he acknowledged her with eye contact and quietly said, “How are you?” after 
greeting her by name.  This exchange was between teacher and student, personalized and 
individualized.  The student responded by sitting down and getting on task. 
Behavior management was also connected to classroom structures and organization, like 
when Curie stood outside of her classroom door during passing time, greeting students 
individually as they walked through the door.  She didn’t only maintain a presence in the hallway 
because she also stuck her head into the classroom to call out to the students to take their seats, 
put their cell phones away, and explain the warm-up cartoon on the IWB to a neighbor.  Einstein 
approached behavior management by being explicit in his direction-giving.  When giving 
directions for independent work time, he provided wait time for students to focus on the agenda 
slide that was projected on the IWB, told students he wanted them “hear the message” while he 
acknowledged they were all in different places.  His words matched what was written on the 
slide as it provided detailed, visual explanation of the day’s expectations.  Faraday also used the 
agenda and structures to manage behavior in the classroom.  He was thorough when going over 
the daily agenda and almost methodical in switching from one activity to another.  In Hawking’s 
classroom, his style of management was more animated.  For example, when a table group was 
engaged in a cup stacking activity instead of note taking, he walked by the table and said, 
“yoink!” as he grabbed the cups, ending the activity and causing exclamations and laughter 
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amongst the students.  While watching a film in her biology class, Hodgkin sat down next to 
some students to keep them focused before she moved her seat from table group to table group 
silently ensuring students’ attention on the movie. 
Classroom Community 
 Classroom community entailed the emotions the students and teacher control and emote 
within the four walls of the classroom.  Specifically, it included the communication and 
observable relationships within the student group and between the students and the teacher.  
There were an unlimited number of potential influences on the community, but each of those 
influences helped determine the physiological feeling and emotions of the room.  When I was in 
Newton’s classroom for the December observation it began to snow; he stopped his lecture and 
said, “Look, it’s snowing,” and then allowed for a purposeful distraction from his instructions 
about the day’s activities by getting students affectively engaged in a quick conversation about 
the snow.  In Faraday’s class, after he set students up to work independently on their upcoming 
lab assignment, the positive classroom community was exhibited by the four students who 
continuously came back to one another for clarification and understanding of their lab 
assignment.  Their collaboration allowed for Faraday to work independently with other students 
during worktime and demonstrated their understanding of the material.  Pascal also counted on 
student collaboration to help increase the feeling of togetherness within his garden-level 
classroom when he told students, “remember to ask your partners first, then a teacher.”  Curie 
had her table groups work with one another on a number of the different assignments during both 
of the observations- from the warm-ups to the review sheet to the online review activity.  
Germain built classroom community by providing purposeful praise to groups of students.  For 
example, when a table group had all completed their homework, she shouted out, “Perfect 
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homeworks all around!”  Somerville also built community with verbal expression; she 
consistently and constantly called students by their name loudly enough for the entire room to 
hear each time she spoke to a student. 
Many of the teachers built community by using and promoting the use of mathematical 
and scientific language.  Darwin used scientific language such as force, exerted, and time when 
guiding students through equations, and he encouraged his students to use the vocabulary in their 
verbal responses to his questions.  He made connections between the content in his physical 
science class with vocabulary words the students would hear in math class.  Gauss reminded 
students to make sure they labeled their numbers with the appropriate units when they completed 
problems.  Newton discussed the importance of knowing the right vocabulary for an upcoming 
assessment, even if the quiz wasn’t specifically assessing vocabulary.  Germain told her students 
to think like and speak like mathematicians during the December observation.  While language 
can help create community, so can the instruction itself.  In October, Hodgkin showed a movie 
about invasive species that was humorous in nature and students and adults alike found 
commonality in laughing at what was presented.  Students in Hawking’s classroom also built 
their community around laughter, and although their giggling was not always focused on the 
instruction or classroom structures, when I looked around at his students in October or 
December, they were regularly smiling and affectively engaged in the classroom experience. 
Classroom Environment 
 Classroom environment was how the space and time interact with one another in relation 
to the teacher and students who are within the space. Unlike the classroom community, the 
environment did not express the tone and mood of the teachers and students or the feeling of the 
human beings within it.  Hawking’s classroom environment was influenced by his menagerie of 
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live animals.  When I came in October, he had a two or three large bugs, two snakes, a turtle 
named Romaine, and a brand-new aquarium to care for.  Returning in December, I was greeted 
by the chirping of the two new additions- birds who chattered away during his instruction.  He 
was not the only science teacher who housed an animal, as Einstein also acquired a turtle 
between the October and December observations.  Hodgkin’s living beings were mainly of the 
plant variety, her entire 30-foot counter filled with green plant life.  Across the hall, Curie’s 
environment was shaped by the view of downtown from her second-floor window.  Gauss’ 
classroom environment was primarily determined by his classroom design- long and rectangular, 
his use of trapezoid shaped tables arranged in almost a flying-V formation with four seats each 
and each chair filled with a student body, and one long corridor to walk down as he checked in to 
assess understanding of classroom material.   
Classroom Structure and Organization 
 Classroom structure and organization was the routines and rituals that were in place 
during a class period.  It included the timing and setup of regular activities such as checking 
homework, taking attendance, and warm-ups.  It also included the student expectations for 
academic behavior in the classroom.  Most teachers utilized some form of warmup, displayed 
and discussed an agenda- either daily or for the entire week at the beginning of the class period, 
and gave regular time checks during work time.  This was especially prevalent in the math 
classrooms as all four of the math teachers gave regular reminders to their students about how 
much time they had to work on particular problem or block of problems.  Pascal used this 
technique in both the October and December observations, but added more formality to the time 
checks in December when he displayed a digital timer on his IWB for students to see.  All of the 
teachers used some type of warmup and some were graded.  Newton verbally reminded students 
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that they were not graded on content, but on “getting their brain in gear” at the beginning of the 
October observation.  Faraday, Germain, Newton, Gauss, and Curie all used a dry-erase marker 
on laminated rosters to make notes about student attendance and warm-up completion.   
Classroom structure and organization also has connection to content and curriculum.  
Hawking had students take notes in October and reminded them to only write down what was in 
red-colored font.  Both Curie and Einstein played short videos from YouTube that were part of a 
production series that the students were familiar with for their respective biology or Physical 
Science classes.  Both of these videos were something they utilized regularly in class as students 
groaned, “this guy again?” when their teachers loaded the website.  Curie said to her students 
that they were going to bring back a “Mr. W, who’s got mad bars” before playing the music 
video about the parts of the cell.  Gauss and Germain were intentional in checking and making 
note of homework completion at the beginning of the class period.  They walked around to each 
student and connected on a one-to-one basis as they checked through the students’ work.  
Hawking had a designated set of bins to turn in assignments next to the aquarium, but Somerville 
had a bin at the front of the room she verbally and visually reminded students to turn in 
assignments to in December.  The primary focus of the classroom structures and logistics was at 
the beginning of the class period.  There were very clear routines that students and teachers went 
through on a daily basis in the first ten to fifteen minutes of the class period, but in many of the 
classrooms, these routines were absent at the end of the class period. 
Guided Practice 
   Guided practice was when the teacher (or another student) purposefully guided a 
student(s) through a problem or question.  It can be understood on two separate levels, an 
individual or a group level.  Sometimes guided practice looked like Somerville working through 
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a mathematical function on the IWB using different colored markers to signify each separate step 
of the problem, or a Hodgkin or Hawking working with a lab partnership on figuring out how 
they could best focus their onion or cheek cells under the microscope.  Guided practice was 
similar to instruction, however, the key element of guided practice was that the instructor 
(teacher or student) was actively working with the student to produce a product, whether that was 
a math problem or the drawing of the cell from under the microscope.  The bulk of the guided 
practice was led by teachers, but there were some examples of teachers setting up opportunities 
for students to lead their peers through guided practice.  Seven teachers provided opportunity for 
their students to meet their power need and work with peers, but it was done within a small 
group or partnership.  Somerville was the only teacher observed during the 22 observations who 
allowed students to write on the IWB and led instruction in front of the entire class.  In 
December, Pascal asked to use students’ work under the document camera to display on the 
IWB, and the students who were sharing their work would speak to it from their seated position.   
In each of the observations, it became apparent that there were two to three students in 
each classroom who required additional attention during guided practice in order for them to stay 
on task behaviorally or cognitively.  Einstein approached this situation by moving his physical 
work space during independent work time to be closer to a student who continuously requested 
help.  Newton fielded numerous questions from a partnership working on their element project as 
he made continuous loops around the outside of his classroom, pausing whenever he walked by 
that pair.  Faraday gave one-on-one instruction to a student about their upcoming lab assignment 
and then allowed the student to guide her peers through it for the rest of the period.  All of three 
of these teachers approached this situation with understanding.  When speaking with the students 
there was no annoyance or disgruntlement with those who were requesting additional help.  
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Instead, it was as though the teachers saw that the students were interested in the material but 
needed the additional help to stick with it. 
Instruction 
 Instruction was when a teacher provided students with information that either tied 
directly to the planned or prepared skills and content or with the schedule, plan, or logistics for 
the class period.  Therefore, instruction was often seen concurrently with the elements: guided 
practice, schedule/planning, or classroom structures and organization.  However, it was unique in 
that as it referred more directly to what was being communicated by the teacher, whereas the 
other elements were more closely related to how information and content were delivered to the 
student.  Instruction was apparent when Faraday discussed with students the how of the periodic 
table in October, meaning he was instructing students about the element’s name and its atomic 
number, its mass, and number of protons, neutron, and electrons.  Germain gave clear instruction 
about the day’s activity at the beginning of the December observation when she told students 
about their independent work time and transition to the math exponent war game she created.  
Gauss gave instruction on defining ratios and proportions before going into detail about how to 
solve them.  It was noticeable that the use of instruction was more common in the math 
classrooms than the science.  In the science classrooms, students were given a task and would 
spend longer blocks of time working independently, whereas it was not uncommon in the math 
classrooms for teachers to provide short (five to seven minutes) periods of work time, bringing 
the entire class’ attention back to the whole group instruction, working through the problem 
together, and then setting the students off to work independently again. 
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On-task Behavior 
 On-task behavior was when students demonstrated expected and accepted behaviors as 
designated by the teacher, classroom community, and schoolwide expectations.  This element 
defines the observable behaviors the signify behavior engagement, defined by Fredericks et al. 
(2004) as the students’ participation in the classroom activities.  There were occasional times 
when students acting off-task ended up commanding attention of the observation (and teacher) 
and those behaviors were recorded.  When I came across those behaviors during the coding 
process they were identified as “off-task.”  However, those behaviors were not the focus of the 
observation as they generally did not align with any of the three types of student engagement.  
On-task behavior was exemplified by students who were completing the instructed tasks as 
defined by the class’ agenda, teacher instruction, or expected norms or standards within the 
classroom.  When Curie’s class lined up to sign up for a topic for the ecology project in October, 
students were displaying on-task behavior as much as Somerville’s students who were busy 
completing a math problem that was projected on the IWB.  While one example is structural in 
nature and the other is based on curriculum, both explain what on-task behavior looks like in the 
classroom setting. 
Looking like something is one thing, but sound is an important element to consider when 
understanding on-task behavior.  Hawking’s students were loud during their time with the 
microscopes, but many of the students were loudly exclaiming about what they saw under the 
lens.  For example, one young man started shouting, “oh, oh!” before he called over a friend to 
look at whatever he was seeing.  Meanwhile, Einstein’s classroom went from silent to moments 
of simple chatter between students to loud laughter in a classroom corner as they completed tasks 
listed on their online learning management system.  There was also verbal recognition by 
TEACHING AS AN ART AND A SCIENCE 110 
teachers of on-task behavior.  Germaine, Somerville, and Curie consistently let their students 
know that they were on-task and praised them for it, sometimes as encouragement for other 
students to get on-task.  Few of the classrooms were ever very quiet, and teachers regularly 
encouraged their students to talk to and engage with their peers. 
Physical Space 
Physical space is the space that is designated for learning and the materials, decorations, 
and furniture that make it up.  Physical space includes environmental factors and how the 
moveable objects with the classroom are arranged.  All of the classrooms observed were 
physically arranged to have students with clear sightline to the interactive whiteboard (IWB).  
Five of the teachers had at least one standard whiteboard on one of their walls, usually behind 
where the IWB was, and the other six had chalkboards, also arranged behind the IWB.  The 
biology teachers had tables that were both low and high top, meaning that they were of different 
heights, allowing for the taller tables to be set further from the IWB and altering students’ 
sightline to the board.  Germain and Hodgkin significantly altered the physical space in their 
classrooms between October and December.  It seemed that both had the intention to increase 
space for the teacher to move around the classroom and the students’ sightline to the IWB.  
Curie, Newton, Darwin, Germain, and Hawking all had table groups with students facing one 
another as opposed to the “front” of the classroom while the other six teachers had some 
variation of rows.   
All of the observed teachers had a physical setup that allowed for students to access peers 
with relative ease.  All of the teachers had an interactive whiteboard in their classroom- some 
had one on wheels while others had an installed IWB against the front wall.  Due to the biology 
teachers being housed in brand-new classrooms, their IWBs were the latest 2018 technology.  All 
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classrooms have an amplification system that allowed teachers to use a microphone to amplify 
their voice.  Pascal used his in the middle of his December observation in order to increase 
behavior engagement and Germain also noted the newness of her device in December.  Students 
joked about her using the microphone for the first time.  Newton wore his regularly when talking 
to his entire class despite his naturally booming voice, and sometimes kept it on when he spoke 
individually to a student.  Einstein used his speakers to play music as class got started and when 
Curie and Hawking played an online trivia game in preparation for an upcoming quiz- its audio 
played through the speakers.  All of the classrooms, except for Germain’s, had windows and it 
was not uncommon for teachers to utilize the lights to indicate expected student behavior.  When 
Pascal had his students work independently, the lights were turned on, but when their attention 
was on whole-group instruction, the lights were dimmed.  Most of the science classrooms were 
large enough for the students within them and for counter space built in around the walls to 
complete labs.  All of the teachers observed were cognizant of their physical space, where they 
fit in it, and how their students were sitting or interacting in the space.  It was an element that 
helped control for the other elements such as behavior management, instruction, and teacher and 
student relationships. 
Questioning 
 Questioning can come from either the teacher or students in the classroom.  The purpose 
of questioning was to find a way to move forward with the aims of the content or skills the asker 
may have, whether it be the teachers or the students doing the asking.  In the observed 
classrooms, it was easier to code questioning when students were doing the asking because the 
teachers’ questions were more likely to be part of guided practice or instruction.  Questioning 
was not always academic and often correlated to the classroom structures and organization or to 
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matter of social understanding.  Sometimes teachers asked questions of the entire class, 
sometimes it was to a small group, and other times it was to a specific student.  In October, 
Newton used questioning as part of his instruction as he worked through different levels of 
chemical compounds, mixtures, or substance.  As he moved through his slideshow with different 
examples of the scientific vocabulary, he used the same wording on each slide, but the chemical 
example in which the question was being asked about changed.  This process allowed for 
students to focus on the what of Newton’s instruction instead of how he was teaching.  
Sometimes questions were written out on the IWB and the teacher would say them out loud 
while making physical reference to the written question.  In both observations, Somerville asked 
questions of her entire class to check for understanding and told them to answer with a thumbs 
up, thumbs down, or thumbs sideways.  She was intentional in waiting for each student to 
display a thumb and would call out the students’ names who hadn’t offered a visual reply.  
Einstein used questioning to build relationships within his classroom community by using a 
displayed image on the IWB to get students to talk about themselves instead of the science 
content.  He asked students if they had been to the location the image represented and a class 
wide conversation ensued.  
Students used questioning to seek clarification, but also for affirmation that they were on 
track with the skill or task being asked of them.  When Curie was introducing an assignment 
during the October observation with four options for student output: poster, brochure, 
presentation, or paper; she asked questions of her students to tease out what those options would 
end up looking like when completed.  In Germain’s class, two students sitting next to one 
another exchanged comments that signified they were unsure of what they were doing 
mathematically.  One student said to Germain, “How do I do this?” who was able to quickly 
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review the student’s work and tell her, “Yeah, you’ve got this.”  This check for understanding or 
further clarification was seen universally in the classrooms, usually on a one to one or small 
group basis as teachers moved around the classroom checking in with students for understanding 
and on-task behaviors. 
Reassurance or Confidence 
 Reassurance or confidence was when the teacher communicated verbally or non-verbally 
with the student that they can be successful with the task or activity at hand.  It was when the 
teacher noted that the student was doing what they were supposed to be doing and had done it 
well.  It was also when the math or science teacher noted that the student could be their best self 
and challenge themselves.  An interesting example of the confidence I saw was when a student 
made an off-topic comment in Hawking’s biology class during the December observation.  
Hawking redirected him by talking to the student about how a similar learning opportunity 
happens in an advanced academics class, telling him that he should take the course while 
displaying the confidence that the student could do the more advanced work an advanced science 
class requires.  When Pascal had the freshman in his Intermediate Algebra class work through a 
review assignment before a test in October, he appointed two students to become “deputies,” 
with the task of working with other students who needed helped.  This deputation exemplified 
his beliefs in those students’ mathematical abilities.  Throughout the lesson, Pascal continuously 
spoke to his students about their upcoming test in a manner that was purposeful in its attempt at 
confidence-building.  Before he ended his lesson, Pascal gave all of the students an affirmation 
that they would do awesome the following day.  Sometimes this reassurance or confidence 
would be as simple as a student responding to a whole-class question and a teacher, like 
Hodgkin, responding with eye contact and an affirmative yes, the student was right.  Faraday was 
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observed using reassurance as a way to manage behavior.  As he was wrapping up his instruction 
and directions around the students’ upcoming lab assignment in the December observation, he 
made sure to tell his class that he appreciated the students’ patience before he had one more part 
of the upcoming lab assignment to explain.  Like many of the elements, reassurance or 
confidence was not an isolated experience.  It was tied to behavior management, teacher and 
student communication, or instruction. 
Schedule and Planning 
 Schedule or planning included the lesson planning, agenda setting, and long-term 
planning that teachers communicate with students and perform in their classrooms.  This element 
is two-fold, looking forward to both the upcoming days and weeks, but also it was a review of 
the day’s activities before the class got inundated with instruction and work time.  It came in a 
variety of technologies, like Gauss’ use of a classroom calendar that was available online and 
was projected on the IWB as he spoke to students about the window for test retakes.  The 
schedule could also be fairly low-tech, Curie referenced her handwritten calendar on the 
whiteboard that showed her availability before and after school in the weeks leading up to winter 
break.  Somerville took a more verbal approach, in the October observation, a number of 
students asked her when they could see her for additional help, and she spoke loudly enough that 
every student in the room could hear that she is at Middleton an hour and a half before school 
starts every morning and that students could just show up.  When Pascal talked to his students 
about the upcoming schedule, he used the document camera, referencing a handwritten piece of 
paper that had “Monday, Tuesday, …” and so on with each day’s activity written next to it. He 
used the schedule to reassure his students that they would have enough time to complete the 
upcoming assessment, as it would it was on the agenda for the next three days. 
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 The schedule and planning element was unique because it does not just entail how the 
teachers communicated the information, but what they choose to put on the agenda and how far 
ahead they chose to go.  In both the October and December observations, Curie had a permanent 
schedule written on the whiteboard with the week’s activities and she referenced it at the 
beginning of each class period.  During the October observation, Einstein’s agenda only 
highlighted the expectations for the class period I observed.  The use of the structured, 
consistent, visual daily agenda was something I observed only in the science classrooms.  The 
math teachers all offered an agenda to their students, but it was done verbally.  In December, 
Germain gave students their exponent assignment and gave them an 11:00 time goal to finish, 
but over the course of the observation, she gave multiple reminders about time over the course of 
the work time.  All of the math teachers were observed in both the October and December 
observations to give frequent time checks to their students.  They would tell their students that 
they had X amount of time to complete a problem or set of problems before coming back to a 
large group.  Of the math teachers, only one provided the students with a visual timer for 
reference.  For all of the teachers, both math and science, the schedule and planning was 
addressed at the beginning of the class periods and seemed to be integral way to start the 
experience. 
Schoolwide Structures 
Schoolwide structures were the school rules and expectations that all students and 
classrooms must follow at Middleton.  Some of these rules were agreed upon by a group of the 
teachers, administration, and education support professionals.  Others were directives from the 
school district.  Others are expected norms that have been in place since Dewey and Thorndike 
were writing.  Many of the teachers observed hold organizational positions within the school 
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building that gives them the opportunity to establish some of these structures at Middleton.  Two 
teachers observed are on the operational leadership team, and two others serve on the 
instructional leadership team.  Four of the teachers are union stewards and two of those 
individuals also serve on Middleton’s site council, a group made of teacher, parents, community 
members, and administration.   
In the 22 observations, schoolwide structures was coded most often when the bell rang at 
the beginning and end of the class periods.  The bell initiates the start and finish of the class 
period, but not always the classroom experience as all teachers were observed to interact with 
students before and after the bell rang.  Schoolwide structures were also prominent in the 
management of electronic device usage such as personal cell phones (it was a school-wide 
directive that their usage was not allowed during the class periods at Middleton) and 
Chromebooks.  All of the science classrooms started the schoolyear with a classroom cart on 
wheels (COW) with approximately 35 Chromebooks.  Teachers were supposed to assign 
students one of these Chromebooks for use within their classroom.  Somerville was the only 
math teacher with a COW in her room.  However, if a teacher does not have a COW stored in 
their classroom, there are some available for day-use.  It was also apparent that all teachers had a 
system for taking daily attendance, a necessary schoolwide structure, in the classroom; some 
teachers walked around with a dry-erase marker and laminated roster at the beginning of the 
hour, some teachers sat down (or stood) at their computer and marked attendance.  Hawking and 
Somerville called students’ names out midway through the hour, saying they were playing the 
attendance game, but none of the teachers stood in front of the class at the beginning of the class 
period and called “roll.” 
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Curie’s second observation was interrupted by a Code Red drill, which simulates an 
active threat within the school building.  It was eerie how behaviorally engaged students were in 
this process and Curie found it necessary to only provide two or three prompts for students on 
where to sit or stand and what behaviors students should be doing during the drill.  Following the 
interruption, which took up approximately five minutes of class time, Curie was purposeful in 
giving her students positive feedback about the unplanned disruptions and even offering a reward 
for the upcoming activity’s completion for the next day’ assessment.  No other teacher’s 
classroom was negatively interrupted in terms of instruction time lost by a schoolwide structure 
on the days I observed. 
Seeking Help 
 Seeking help was when students asked for help; either with their words or using another 
communication tool to let the teacher or classroom peer their need for assistance in completing 
the academic work.  In the four math classrooms, seeking help often looked like students raising 
their hand or calling teachers over to their desk.  It was not unusual to see students raise their 
hands for 10-20 seconds without response because the teachers were already working with 
another student and could not see the hand raised.  As a result, the student would put their hand 
down, however, in all of the instances of this the student and teacher would eventually make 
contact and connect about the question.  Both the math and science teachers moved around the 
classroom as students signified that they needed some clarification, guided practice, or further 
instruction to complete the task at hand.  In the December observation, students were given time 
to complete work independently, while Faraday told students who indicated that they needed 
help that he would be with them in just a moment as he moved around the classroom checking in 
with students to ensure they were on-task and understood what they were supposed to be doing.  
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Gauss and Pascal also gave their students directions about seeking help as they told their students 
to ask one another before requesting help from them as they worked through math problems.  
Pascal was very specific in reminding students of this policy, saying “remember our policy, ask 
your partner first,” whereas Gauss was more casual in his ask for students to ask their neighbors 
before moving on to asking for teacher help.  This technique was effective in both classrooms as 
students were able to physically connect with their peers with little difficulty due to the 
classroom’s seating arrangements.  In Gauss’ classroom, three Somali-speaking students were 
able to speak to one another about what they were working on, and even though I was unable to 
interpret what they were saying to one another, based on their actions of writing the problem out 
and referencing the IWB and their personal notes, it was apparent students were behaviorally and 
affectively engaged.   
Darwin set up slideshows and presentations in such a way that students were able to stop 
his instruction and seek clarification or ask questions on how to complete an equation or clarify 
his directions.  It appeared that some of his motivation came from increasing social academic 
awareness in encouraging students to ask whole-group questions and speak to their 
understanding of presented material in front of one another.  During Hawking’s lab experience in 
December, students felt comfortable calling out if they needed help and because students were 
working loudly during this lab due to their high levels of behavioral engagement, their behavior 
fit the tone of the classroom experience.  In contrast, Hodgkin’s students were also highly 
engaged behaviorally during their December lab class, but instead of calling out when they 
needed help they physically moved to Hodgkin who was either working behind her teacher 
counter getting slides set up for students or was moving around the classroom checking in with 
students, their microscopes, and what they were seeing on the slides.  Einstein demonstrated the 
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innate ability to recognize which students needed more help than others, and during student 
worktime in December, he was able to work with one group of three students but position his 
body in such a way that the rest of the students were not just visible, but also heard.  Seeking 
help required teachers to give their focus to smaller group of their students at one time, and 
therefore structures, guided practice, and sound instruction needed to be in place that allowed 
teachers to give the necessary attention to those students who required it. 
Student Movement 
 Student movement was when students were able to move around the physical space in the 
classroom.  Sometimes it was with explicit permission, such as a piece of the experience’s lesson 
or instruction, or it was when students chose to move around in order to gain access to a supply 
or to another student seeking help.  The most student movement I observed was in the two lab 
experiences in Hodgkin’s and Hawking’s classrooms during the December observations.  The 
students in these classrooms were able to stand up and move around the classroom freely as they 
gathered supplies like microscopes and slides, connected with lab partners, or sought help and 
access to one of their teachers.  The structure of these class periods allowed students to stand for 
most of the class period if they wished.   
Using technology also impacted student movement because whenever teachers gave 
students the direction to use Chromebooks or put them away; students would leave their assigned 
seats and go to the COW to either the gather the device or put it back.  I witnessed this process in 
Curie’s, Somerville’s, Einstein’s, Hodgkin’s, Faraday’s and Newton’s classrooms.  Students 
were comfortable with this built-in structure and different norms were established within each of 
the communities.  In some spaces, students would call out for another student to grab their 
computer, in other rooms students were tasked with getting their Chromebook as part of the 
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warmup, and in others teachers had developed more control over the movement as students went 
up in waves to the COW and collected their devices.  Whichever way the structures had been 
designed to gather the devices, the movement allowed time for students to connect and 
communicate with one another.  Very often, this time was also used by the teachers to complete 
a structural task (like taking attendance) or talk one on one with a student. 
Student movement was also associated with group work.  During the December 
observation, Newton gave his students three options of for task completion; students were able to 
work through one of the agenda items or cycle through all three depending on their academic 
need.  As students settled into their selections, many of them moved around the classroom’s 
work tables and exterior ring of lab tables to work with their project partner or preferred peer as a 
study partner.  Sometimes student movement was associated with behavior management, as in 
Darwin’s class, when he asked a student to stop eating and the student stood up to throw away 
his food trash.  In other spaces, the student movement gave students time to think about what 
their next step was.  For example, Curie had her students sign up for a specific ecology project 
topic by having students line up and sign up one by one on a document open on her computer 
during the October observation.  Students who were ready to select their topic moved to the front 
of the line whereas those who were still considering their best option waited in the back of the 
line.  Curie was able to stand by her computer and make sure all students signed up for a topic.  
There were those students who used the five-minutes as an opportunity to connect with friends 
and classmates instead of taking the time to reflect quietly, but all of the students were signed up 
and working on their preferred topic within ten minutes of the project being assigned. 
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Student Responsibility 
 When students were given responsibility, they met their power need in the classroom; 
students were given the opportunity to develop leadership skills, to demonstrate competency, and 
have some control over the happenings in the classroom.  Glasser identified the power need as 
the most important of the needs for students to meet in the school environment and also the most 
difficult need for students to meet while at school (Glasser & Gough, 1987).  In the observations, 
it appeared that the power need was closely tied with student cognitive engagement and that 
opportunities presented for students to engage cognitively also allowed students to meet their 
power need.  Although this example has already been given under reassurance and confidence, it 
is an exemplary example of what student responsibility is; Pascal’s purposeful direction to 
deputize two of his Intermediate Algebra students to act as additional teachers in the classroom.  
These students were tasked with being responsible for helping and then explaining how to 
complete math conundrums to their classmates.  They were responsible for their peers’ learning 
and were able to demonstrate the four words Marlatt (2014) described the power need with: 
“competence, achievement, recognition, and importance” (p. 18). 
 Pascal was not the only teacher who had students take responsibility in the classroom.  In 
October, Somerville gave the space and time to a student who needed to teach her how to use an 
amplification system specific for him and his hearing needs.  Faraday allowed one student to act 
as a resource for her four friends by encouraging them to seek help with the student he gave one 
on one instruction to and ensuring she was aware of how to move forward with the lab 
assignment he introduced in the second observation allowing him the ability to work with and 
check in with their classmates.  Germain was purposeful in how she set up table groups and put 
students together who could help one another to stay behaviorally engaged and work on the 
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academics together.  Student responsibility was also as simple as demonstrating trust in a student 
by giving him a pass to his locker, trusting that he would return quickly and that his need for 
whatever was left locked up was a necessity for work completion.  It was also demonstrated in 
regular call-and-response instruction when a teacher, like Newton, provided instruction, asked a 
question of a specific student, then asked him to dig deeper into the content with additional 
follow-up questions while the rest of the class followed along.  Gauss also used instruction to 
give students responsibility, offering his students challenge problems to complete on their 
homework before going over the problems as an entire class. 
Student-to-Student Communication 
 Student-to-student communication occurred when students were talking and verbally 
interacting with one another.  The conversation could be facilitated by the teacher, but it was 
more likely to be observed when students were talking to one another by choice and opportunity.  
Sometimes student-to-student communication was demonstrated by students working on-task 
and engaged behaviorally in the experience, whereas sometimes it was more apparent that 
students were looking to meet their fun or love and belonging needs and were affectively 
engaged in the classroom experience.  The lab experiences in Hawking’s and Hodgkin’s 
classrooms allowed for multiple opportunities of student-to-student communication that 
contributed to positive behavioral engagement as lab partners talked about getting the necessary 
supplies, how to best use the microscope, and what they were seeing through the lens.  
Somerville, Pascal, Einstein, and Newton had student partners built into their physical space and 
commonly told students to work with their partners and talk things out with their seatmates as 
they completed assignments, looked at warm-ups, and approached curriculum.  When teachers 
changed students’ assigned seats either during the observation (Pascal and Faraday) or right 
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before it (Germain), students were directed to communicate with one another and have a 
conversation that had little to do with either math or science but was focused on building a 
relationship and community amongst the students who were sitting by one another.  In October 
and December, Gauss gave students time to talk and connect with one another during the passing 
time and into the warm-up activity as he checked assignments, attendance, and on-task behaviors 
by walking around the classroom, as students were encouraged to check-in with the peers sitting 
next to them in the first 10 minutes of the class period.  Darwin’s student-to-student 
communication was oftentimes part of the instruction.  When Darwin was giving a lecture on 
momentum and force, students offered a number of lively interruptions that while slightly off-
topic but were related enough that Darwin permitted the students to have class-wide tangential 
conversations that he was part of, encouraging affective, behavioral, and cognitive engagement.  
Curie also used student-to-student communication as part of her instruction.  Both of her 
observed class periods started with open-ended warm-up questions that put the science content 
into current events context and asked her table groups to communicate with one another about 
the problem or question presented.  When she reviewed this communication, she was methodical 
in asking one student at each table to share one answer.  The observable student-to-student 
communication was most likely tied to behavioral or affective engagement as students interacted 
with the classroom experience. 
Teacher Movement 
 Teacher movement was observed when teachers were moving around the classroom.  
Things to consider when developing an understanding of this element include the physical space, 
seeking help, classroom structure and organization.  While each observed classroom experience 
was unique, there was a glaring commonality amongst the math and science teachers- sitting 
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down was not something they did very often.  Some of the movement was subtler, like when 
Darwin gave instruction at the front of the classroom closest to the IWB before moving in loops 
on the outside of the 10 table pairs that made up his classroom.  Other times teacher movement 
was part of the primary mode of instruction like when Somerville was constantly walking up and 
down the tight corridors filled with students’ feet and backpacks providing them with guided 
practice and reminders to stay on-task.  All of the classrooms observed had space for teachers to 
not only move through the desks or tables, but also to speak with and look at students’ work that 
was in the student workspace.  Some rooms were difficult to move around in due to the 
arrangement of the physical space, like Faraday’s, which although it is a large classroom has a 
tight design of student tables because of where and how is IWB is fitted on the front wall.  His 
three-person tables are arranged in such a way that limits where students can sit and still have 
sightline to the presentations on the IWB.  The table arrangement made it difficult to get to 
students in the middle of the classroom, but Faraday was still able to move through the tables 
when checking in with students during the December lab assignment work time.  Germain’s and 
Somerville’s classrooms also had desks and tables arranged closely to one another, but this was 
because of the number of students and sizes of the classrooms.  Like Faraday, these two teachers 
were able to still move about the space and connect with students, however the design limited 
how they were interacting with the students.  Instead of crouching down and getting to the same 
eye level as seated students as many of their counterparts did when talking to students, Germain 
and Somerville often had to lean over and almost hover over their students when talking to them 
as a result of lack of physical space. 
Einstein’s and Newton’s classrooms, next door to each other in the older science wing 
were similar in design and set up, but strikingly different in how the teachers utilized the space.  
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Newton was constantly moving, using the space in front of the classroom by the IWB during 
large-group instruction and direction-giving, but when students were working independently or 
with their table groups or lab partners, Newton was making loops around the tables between the 
students and lab stations.  Einstein’s movement was less frequent, but he still was amongst his 
students regularly, moving through the rows and columns during independent work time as he 
returned graded assignments and checked with students for understanding.  In each of Einstein’s 
observations, I watched him move his grounding spot from the front of the room to the back- in 
the October observation in order to manage student computer usage and in December to watch 
the video on the IWB at the beginning of the class period and later to a table in the middle of the 
classroom to work with students.  Also similar in classroom design are the three biology 
classrooms on the second floor, however, they are different in their layout, but differences in 
physical space did not affect the teacher’s movement through the classroom.  All three of the 
biology teachers (Curie, Hodgkin, and Hawking) were moving throughout both of their lessons, 
weaving in and out of the tables before coming back to start over again.  All of the observed 
math and science teachers were constantly in moving for what appeared to be the same goal- 
behaviorally or affectively engaging their students in the space. 
Teacher Perception 
 
 I only coded for teacher perception within the observer’s comments.  The element of 
teacher perception was unexpected, but because the observed teachers were my colleagues, some 
chose to talk to me during the observation and let me know some of their perceptions about the 
students or the particular class I was observing.  When Hawking did not receive the shipment of 
expected slides for the microscope lab I observed in December, he told me that I was going to 
see a “shoot from the hip” type lesson.  This lesson led to high-interest in a number of recently 
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rediscovered cell slides from the past century found in the science equipment room that students 
were able to look at.  There was even one slide Hawking convinced me to take a look at in the 
midst of the observation.  Curie and I spoke about the noise coming from the ceiling of her 
classroom (there was continued construction going on above her) and in the December 
observation, Curie told me she knew she shouldn’t talk to me, but it was so unusual for her to get 
adult visitors into her classroom.  Germain spoke to me after the observation in December about 
the high number of students enrolled in her class.  Faraday and I talked about some specific 
student behavior in October.  Before I went into Somerville’s classroom for the first period 
December observation, she warned me that she has noticed an increase in student tardiness, 
which we both remarked was an overall issue at Middleton- not specific to her classroom. 
 Teacher perception also deals with my personal perception about the math and science 
teachers’ willingness to participate in this study.  There were 20 eligible teachers at Middleton 
based on the parameters of the collective case study.  Some of the eligible teachers responded via 
email automatically.  One teacher indicated willingness to participate in the study by printing off, 
signing, and returning the consent form to my mailbox within one day of my initial email 
request.  Some teachers responded to the individualized follow-up emails, whereas others were 
more than willing to participate after I stopped by their classroom to talk to them.  I did not 
discern that teachers were unwilling participants and I had to convince them.  Instead, I deduced 
that teachers get a lot of email and communication on a daily basis, and it is a difficult task to 
keep track of it all.  Sometimes face-to-face communication is the best method of connecting 
with other individuals. 
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Teacher-to-Student Communication 
 Teacher-to-student communication could also be written as student-to-teacher 
communication or with the plural- students.  This element is simple because it is defined by the 
communication (mainly verbal) between the teacher and his or her students.  This 
communication includes some of the elements that have already been discussed in detail like 
behavior management, classroom structures and organization, guided practice, and instruction.  
Due to the information already provided about those elements, this element will be discussed 
primarily in the way teacher-to-student(s) or student-to-teacher communication impacted the 
relationship between teacher and student, on-task behavior, or the classroom community.  
Somerville’s communication with her students was loud enough for all of them to hear it and it 
seemed intentional that she spoke in such a way that when she was speaking with one student all 
of the students would be able to access that information.  Somerville spoke to students about 
things other than just math; she exchanged some back and forth about the baseball playoffs in 
October and engaged in conversation about the holiday of the day in December (she searches 
what random holiday, for example “National Gazpacho Day,” it is on a daily basis and writes it 
on the whiteboard).  Pascal taught elements other than math.  Following his deputizing students, 
he taught them how they should crouch down to talk with their fellow classmates at eye level, 
letting his students know how important it is to look one another in the eye when 
communicating.  Germain’s communication was consistently peppered with laughing, smiling, 
and using affectionate terms to call her students names other than students or class.  She would 
call her table groups and the whole class, “team.”  She was not just focused on fun and games to 
build relationships, when Germain noticed a sleepy student, she told the student to get a drink of 
water in order to wake up.  The teacher-to-student communication allows us to see how teacher 
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can build trust with a student.  When a student-athlete asked Gauss to leave class early in order 
to take care of some preparation for an upcoming game, Gauss spoke to her about the schoolwide 
structures in place concerning athlete early dismissal, but also connected with the athletic 
department to check if she could leave class early.  He communicated with her honestly and with 
accountability in mind.  She did end up leaving early, with permission from both Gauss and the 
athletic department and with the understanding that Gauss was going to make sure the 
schoolwide structures were followed. 
 In the science classrooms, teacher-to-student(s) communication also helped facilitate 
relationships and community building.  As Faraday was working with students on their lab 
assignments, he noticed a student with her head down.  He checked in with her, asking if 
everything was alright before offering her academic assistance and helping her behaviorally 
engage with the experience.  Darwin’s communication with his students was one of permission- 
ask him anything about science and it seemed like he would try to answer it.  Darwin even said 
something about what he called his propensity to go down science-based rabbit holes.  During 
the December class period, the rabbit hole explored was whether or not the sky color is actually 
blue.  After back and forth banter between him and the students discussing the color of the sky 
he waited for students to finish up writing notes from one slide, he remarked, “Alright, I’ll just 
stare out at the non-blue sky.”  When a student in Einstein’s classroom remarked that his grade 
had improved, Einstein said to him, “That’s called hard work,” loud enough for students around 
the student to hear it.  Hodgkin started her December observation with three biology-based 
cartoons on the slide show and was also wearing a T-shirt that had a biology-based joke on it, 
communicating without talking about her personality.  During the lab observation in December, 
Hawking looked to behaviorally and affectively engage a student partnership who weren’t on-
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task with conversation about the students’ sports practice.  Following the short conversation, the 
two students were on-task and working through the lab assignment.  After Newton accidently 
called a student the wrong name, he apologized to her in front of the entire class and explained to 
his students that he “might be a little bit off” because an appointment that morning had run long.  
When Curie had her students working on a personal-choice topic-based ecology project- she 
elicited trust in her students by demonstrating knowledge about many of their topics.  It was not 
uncommon to hear her say something along the lines of, “I’m familiar with that information,” as 
students checked in with her about the specifics of what they were learning.  As much as the 
teachers were moving around their classrooms, they were also communicating with their 
students.  The focus of the classroom experience may have been math or science-focused but 
there was plenty of space for both students and teacher to communicate with one another about 
baseball, the color of the sky, and matters of personal importance that were not necessarily tied 
to the instruction. 
Use of Technology 
 Use of technology is primarily the use of electronic devices (like the Chromebooks, 
calculators, teacher laptops, document cameras, and IWBs) in the classroom environment, 
however, it can also include learning tools (such protractors or microscopes) and textbooks.  This 
definition is more akin to the special education definition for assistive technology, which are the 
aids designed to positively influence student learning.  All of the teachers used some sort of 
technology as I have defined it during each of the observed class periods.  Most teachers utilized 
the IWB and a slideshow to either guide instruction or provide some sort of grounding for the 
classroom agenda.  Concerning the classroom technologies, all of the teachers had a unique setup 
based on the operating system of their laptop (Windows or Apple), type of IWB (Smartboard, 
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Promethean Panel), and the auditory system installed in their classroom.  Concerning student 
access to technology, science teachers had COWs that were housed with year-old touchscreen 
Chromebook devices, although some of the teachers may have had COWs that were an older 
generation, meaning they were lacking the touch-screen capabilities.  While the variety of what 
is available to teachers is interesting, there was few, if any patterns, found amongst the type of 
technology and the teachers’ use of it. 
 Germain and Pascal, the Intermediate Algebra teachers, both used the document camera 
extensively.  This device allows print material to be displayed on the IWB screen.  They 
displayed their handwritten work (and students’) under the document camera for all students to 
see on the IWB.  Gauss was masterful in his manipulation of his IWB software to positively 
impact his instruction.  At one point in one of his observations, I noted that it seemed like Gauss 
was able to anticipate student questions and have the display change (and because he teaches 
Geometry, this entailed moving around lines, shapes, and producing different images) in order to 
answer student questions without a wasted moment.  Somerville was aware that the physical 
space in her classroom made it challenging for students in the back row to see what was 
displayed on the IWB that was positioned in the front of the classroom.  She was intentional in 
asking her students in the back row if they could see what was written and moving up the line-
by-line color coded solved problems to the top half of the IWB screen.  Somerville was the only 
math teacher observed with a COW in her classroom and she utilized it in the October 
observation.  Students had a PDF up on their screens during the warm-up time; instead of 
handing out worksheet, Somerville had her students look up the document from her classroom 
website.  Students were using the Chromebook simply for output, but not inputting any 
information into the device as they worked out the math problems in their notebooks. 
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 Use of technology did not just include the hardware used, but also the software.  Many of 
the science teachers utilized an online quiz game as review for their upcoming in-class 
assessments.  Newton utilized his online learning management system to set up the quiz for 
students to complete independently or in small groups, whereas Curie and Hawking did whole-
class quiz reviews.  Curie was unique in offering winners of the online game additional points on 
the next day’s assessment.  Curie also utilized the use of two different online quizzes.  One was 
designed for students to work together on the material, the other independently.  In the biology 
classes, Hawking and Hodgkin had lessons using microscopes.  Students were tasked with 
looking through the scope and drawing what they saw as part of their multi-day lab assignments.  
This led to students all being in different sequences of the assignment, but still needing the same 
technology.  In the October observation, Hodgkin devoted a period of it to watching an unusual 
film about the invasive cane toads of Australia.  Hodgkin was not the only science teacher to use 
externally sourced video to enhance her instruction.  Einstein and Curie did as well.  Einstein and 
Newton both used an online learning management system as part of their instruction and 
classroom structure.  Students were directed to log in to the program during warm-ups and 
worktime.  Darwin’s slideshows often had animations built into them that caused his students to 
make “Oooo,” and “Ahhhh,” sounds as he played them, and as a result he would play them again 
as a way to entertain and engage the ninth graders.  Faraday designed an online document 
template for the lab assignment in December and shared it electronically with students, so they 
had the structural outline of their upcoming assignment ready to go.  While all of the teachers 
used technology, in no observation did it replace the personal interactions and observations 
between students and teacher. 
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Connection to Themes 
From these 21 elements of the classroom experience, I determined that there were three 
themes in the research: student and teacher relationships, curriculum and instruction, and 
classroom structures and logistics.  The elements of the classroom experience all have the ability 
to be teacher-controlled, meaning that the teacher observed had some decision-making process in 
the how an element was observed during the class period.  It is important to understand that the 
elements of the classroom experience do not always correspond to one of the three themes and 
that one tangible observed classroom experience example does not always align with only one 
theme.  The personality and uniqueness of the experience and humans within it strongly affected 
how the elements played out.  The tone of the classroom was important here and helped 
categorize how an element might correspond with a theme.  For example, behaviors that were 
coded as teacher-to-student communication could be more closely associated with the theme of 
curriculum & instruction and sometimes teacher-to-student communication aligned more closely 
with teacher & student relationships.  By coding that behavior as teacher-to-student 
communication, I was able to determine the elements’ effect on the student’s engagement, 
consider the tone of the classroom, and consider it as an artful or scientific practice.  It was the 
element’s impact on student engagement, the way it met students’ needs, the tone of its 
implementation, and how it impacted the experience that determined what theme it would end up 
in.  However, some of the elements more regularly corresponded with one of the three themes.  
What follows is a figure that further explains the relationship between the elements and the three 
identified themes.  Not all of the elements are represented in this figure, however, all of the 
teacher-controlled elements helped shape the uniqueness and distinct experience in each of the 
observed classrooms. 
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Figure 1. Themes aligned with their common classroom elements. 
Choice theory is Glasser’s exploration of a human being’s basic needs: safety and 
security, love and belonging, power, freedom, and fun.  However, there is another element of 
choice theory called total behavior.  A person’s total behavior is made of up four distinct 
elements: action, thoughts, physiology, and emotions (Glasser, 1998).  If we think of the 
classroom experience elements as the actions and thoughts, which are the most controllable 
components of total behavior, then the classroom’s themes are the physiology and emotions.  
These are the underlying controls that impact how the elements play out- artfully or scientifically 
in the classroom experience.  It is nearly impossible to succinctly and categorically place the 
elements into a theme due to the uniqueness and variability that the 11 teachers had in 
performing each of them.  This aspect of uniqueness is the most salient point to be pulled from 
the data, in spite of the sameness that bound this collective case study, teachers were observed in 
a similar time of school year often on the same days, with similar students, some of the same 
courses using the same syllabus at the same high school, but each experience was unique within 
itself. 
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The purpose, intention, and tone, whether planned days ahead of time or part of the innate 
core of the teacher’s being, behind the any of the elements is the determinant for how it aligns 
with a theme of the classroom experience, however, that exploration will take place in the next 
chapter. 
Chapter Summary 
While all 11 teachers displayed most of the elements of the classroom experience during 
the October and December 2018 observations at Middleton High School in some way, shape, or 
form, it does not mean that they delivered any of the elements in the same way as a colleague.  
This uniqueness of the elements’ execution is not just reserved between the teachers of different 
courses at different times, as the individual teacher in the individual class period would execute 
an element using different techniques depending on the tone of the experience.  Behavior 
management, teacher-to-student communication, or instruction all looked and sounded and felt 
differently depending on the space and time of the experience because each element’s 
implementation was unique to each other’s opportunity for its implementation.  The elements are 
too specific to go across cases and do not allow for us to extract which of Glasser’s 
psychological basic needs are being met, apply Dewey’s ideals of a student-centered growth-
focused teacher or how the students are engaging in the experience.  Reviewing the classroom 
elements also does not allow us to look at the tone of classroom that the teacher established or 
how they correspond and relate to the three identified themes: classroom structures and logistics, 
curriculum and instruction, and teacher and student relationships.  We’ve taken a close look at 
the data; now it is time to take a step backwards and look at it with a more global view to 
examine how urban math and science teachers are effectively impacting the classroom 
experience for their students as measured by positive student engagement.  
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CHAPTER FIVE: DISCUSSION AND INTERPRETATION 
 Urban math and science secondary teachers impact their classroom experience by 
demonstrating their teaching practice as an art and a science and positive student engagement 
reflected in three themes: classroom structures and logistics, curriculum and instruction, and 
teacher and student relationships.  To really understand these themes detail about how they 
impact student engagement, interact with Glasser’s ideas around students meeting their 
psychological needs, and how the work of John Dewey influences teaching will aid in the 
theme’s interpretation and application in the classroom experience.  Thorndike (1906) wrote with 
enough time and effort that researchers would be able to identify the best methods for the 
teaching of any one skill or content.  Those best methods, along with the use of data and 
evidence-based practices, and Hunter’s (1991) belief that students function in more ways alike 
than different is the science of teaching.  In the observed classrooms, the science of teaching 
included the classroom structures and logistics and foundational approach to the curriculum and 
instruction that the math and science teachers employed on a daily basis.  The science was the 
sameness of the experience on a daily basis, the physical layout of the classroom, and the process 
of immediate teacher-initiated data collection.  The art of teaching is the fluidity and creativity 
teaching demands; it is the flexible purposing that Dewey (1938) and Eisner (2004) wrote about 
when describing how teachers were able to alter goals of a lesson through its process.  At 
Middleton, math and science teachers were artful when they engaged in relationship building that 
was intuitively meeting the needs of their students with their curriculum and instruction.  It was 
the ability and allowance for laughter and flexibility, the immediate modification of practice to 
engage students more fully in the experience, and the ability to build authentic teacher and 
student relationships.  Dewey (1929/2011) addressed the dichotomy between the art and science 
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of teaching, writing “there is not opposition, although there is a distinction” (p. 13).  The word 
and between art and science demonstrates the two philosophies work together to provide the 
most effective structure building, instruction creation, and relationship development. 
There are two theoretical frameworks through which this data will be examined.  First, 
the work of William Glasser, M.D. and choice theory informs educators about the basic needs.  
They are love and belonging, power, freedom, and fun.  Before students can meet these four 
basic needs, they must have their safety and security need met (Glasser, 1998).  The safety and 
security need reflects the human need for food, water, shelter, clothing, and cleanliness.  
According to Glasser, students will construct their quality world using the behaviors, people, and 
attitudes that best meet their needs, whether those behaviors, habits, and beliefs are positive or 
negative.  If something is part of a student’s quality world, like being engaged in math or science 
class, then their total behavior will reflect keeping their math and science class engagement 
within their quality world.  Just as the classroom observations were coded with observed actions 
and opportunities of student engagement in the three domains (affective, behavioral, and 
cognitive), it was also coded with opportunities for students to meet their needs.  When I 
discussed my personal biases in the methodology, I stated that I would be more likely to 
determine a teacher’s exceptionality based on their ability to control the elements in such a way 
that would allow for their students to meet their needs.  When a teacher was exceptional in their 
craft, it allowed me the ability to determine what factors of the teaching were scientific 
(methodical, routine) or artistic (flexible, creative), but more importantly it allowed for 
classroom experiences that gave opportunity for the students to grow.  What the analysis in this 
chapter will give the reader is a more definitive understanding of what the art and science of 
teaching is, specifically in an urban math or science high school classroom.   
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Along with Glasser’s choice theory, the data is interpreted through the work of John 
Dewey and a pragmatic student-centered and growth-focused educative experience.  Whereas 
Glasser’s work allows the reader to understand the exceptional teaching moments, the data 
analyzed through Dewey’s work allows the reader to examine the art and science of teaching.  
Student-centered education for Dewey meant that teachers are to know and understand what 
students are bringing into the classroom in terms of the students’ cultural and past experiences 
(Noddings, 2012).  Growth is not just gaining additional skills and content knowledge because 
growth is also in which direction those new skills and content take the learner (Dewey, 1938).  
The use of three metaphors, one for each of the themes, will give the application of Dewey’s 
work greater clarity.  I found that teachers act as gardeners (classroom structures and logistics), 
navigators (curriculum and instruction), and composers (teacher and student relationships).  It is 
with the connection of the psychological needs and the work of John Dewey in which I 
determine what the art and science of teaching is as explored by the three themes of the 
classroom experience.   
After determining how the 21 elements of the classroom experience played out in urban 
math and science classrooms, it was determined that they shape three themes essential to the art 
and science of teaching: classroom structures and logistics, teacher and student relationships, and 
curriculum and instruction.  The themes are presented in this order because this is the order the 
teacher must approach them.  First, they must act like gardeners and prepare the soil for 
behaviorally engaged learning with their classroom structures and logistics.  Second, they need 
to chart and stay their students’ course as if they were navigators of a ship in order to design their 
cognitively engaging curriculum and instruction.  Lastly, they must compose as if they were 
conducting an orchestra to create aesthetic experience in which students and teachers foster an 
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affective and needs-focused relationship.  Structurally, each themes’ exploration will have an 
introduction before exploring the art and science of teaching in greater depth with four 
subsections: engagement and interaction, Glasser and choice theory, Dewey and a Philosophy of 
Pragmatic Education, and concluding thoughts. 
Classroom Structures and Logistics 
 There is something to be said for the consistency in the students’ expectations of the 
classroom experiences.  On a macro-level, for students and teacher to know what time class will 
begin and end, how long the period will take, the sound of the bells, the consistency of the 
classroom’s location, how the physical space is designed, and how the teacher will begin each 
class help facilitate behavioral student engagement.  Classroom structures and logistics is defined 
by five of the most prevalent elements that make up this theme: schoolwide structures, classroom 
structures and logistics, physical space, teacher movement, and student movement. 
 
Figure 2. Classroom structures and logistics and its elements. 
One of the elements within classroom structures and logistics that gave the teacher little 
say or power to adjust in the moment were the schoolwide structures.  At its root, classroom 
structures and logistics start with that element.  Schoolwide structures determine much about the 
classroom experience and how teachers can implement their scientific practices and procedures.  
Due to Middleton’s schoolwide structures, there are similarities and consistencies in how the 
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teachers were able to control for the elements that make up this theme.  Delving deeper into the 
schoolwide structures included completing a review of Middleton’s website and class schedule to 
determine that there were consistencies.  All of the classes at Middleton are fifty minutes, 
students have six periods in which to fit their required and elective courses into, and there are a 
variety of options in the math and science disciplines that must be taken in a specific sequence.  
These schoolwide structures start to set up what teachers can control for within the classroom 
structures and logistics and begin to determine their scientific practice. 
 Teachers set up a number of structural factors in a classroom to ensure that students are 
able to behaviorally engage.  The structural factors come together to formulate a uniqueness of a 
space that give students comfort and a sense of control.  To get a better understanding of this 
theme, examining the first 10-15 minutes of a class period is helpful.  Each of the observed 
teachers had a unique routine in how they began class, but each teacher was consistent across the 
two observations meaning the observed behaviors at the start of the class period from October 
were similar to those in December.  No teacher radically changed the established routine 
between the two observations.  A number of the teachers waited outside during passing time and 
greeted students by name as they walked into the classroom while other teachers waited inside 
the classroom with some sort of attendance tracking document in hand.  Most of the math and 
science teachers provided directions to get started on a warm-up activity using both verbal and 
visual directions.  When the visual directions were given using the classroom technology (a 
visual on the IWB), it was more effective in immediate behavioral engagement then when 
teachers only used verbal directions to work on a specific assignment.  When teachers were 
present at the door greeting and giving verbal reminders to start the warm-up with a visual cue 
on the IWB, students were quick to behaviorally engage in the classroom experience.  During 
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these first 10-15 minutes of the class period, some teachers were quiet and walked around the 
classroom checking for warm-up completion and if applicable- homework completion.  Other 
teachers were more verbally active and affectively engaging with their students.  Neither 
technique was observed to be more effective in terms of behavioral engagement.  A consistent 
aspect of this time was that students were encouraged to work with one another or their 
tablemates to complete tasks.  Sometimes that behavior was overtly encouraged, whereas in 
other classrooms the collaboration was an established norm or direction in the moment.  All of 
the observed teachers encouraged their students to work and talk with one another and the 
student conversation and collaboration did not always need to be focused on math and science. 
Another commonality within the classrooms during the first ten minutes of each class 
period observed, teachers communicated with students to let them know what the day’s agenda 
was.  Again, like the warm-up, sometimes there was a visual on the IWB attached to this 
announcement, but the class period’s run-down was sometimes just the teacher talking to the 
class.  When teachers did not provide students with a visual agenda, there seemed to be less 
formality in the experience’s objectives and much like with the warm-up, behavioral engagement 
declined as a result of the absence of the visual.  After the agenda was given, it was almost as if 
there was an unspoken signal to students that they were no longer to connect with their peers as 
freely as before and “get started” on the tasks and learning at hand.  In fact, a few of teachers 
even used that exact phrase, “get started” when they were moving on from the warmup and the 
classroom opening logistics and procedures.  The first 10-15 minutes of the class period began to 
lay the groundwork for the rest of the class period, and often signified to what level of behavioral 
engagement students were going to display.  If students were engaged during the opening of the 
experience, they usually stayed behaviorally engaged through the rest of the class period.  It was 
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also clear in the decisions, routines, and repetitiveness of the teacher’s behaviors that this time 
period was given considerable consideration in the how it was built.  
 Physical space, teacher movement, and student movement are all elements that contribute 
to a greater understanding of what classroom structures and logistics are.  The way a teacher had 
their classroom organized in terms of the tables, desks, chairs, and supplies was key to their 
ability to give instruction, provide guided practice, or easily assess how students were 
understanding the material presented.  Only two of the classrooms observed seemed physically 
limited by the classroom space they were working within, specifically because these two 
classrooms were too small to seat 30+ students, their personal belongings, and aisle room for 
people to walk in.  All of the classrooms were consistent in the structure that allowed and 
promoted student partnership that was imperative to the teaching of the 11 math and science 
teachers observed.  It was important for the students to have access to one another during seat 
work whether they were specifically told to work with one another or if the student partnership 
happened organically, the classrooms’ physical spaces lent themselves to collaboration.  Because 
both the teacher and student movement were organic and lent themselves to the experience’s 
needs, it was artful when it played out effectively.  When teachers were able to recognize 
students who needed additional help, partner students who would work well together, or connect 
with students who needed an additional watchful eye, it all helped to maintain behavioral 
engagement in the classroom experience. 
Teacher movement was a constant in the math and science classrooms observed.  The 
math teachers were consistently and constantly moving up and down the rows and columns 
within their space during students’ guided practice.  The structure of their instruction allowed for 
this constant movement.  However, this does not mean that the science teachers were not moving 
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around, but their direct instruction took up longer intervals of time, so those teachers were able to 
ground themselves in one spot as they worked through a full presentation.  Their lessons were 
more likely to be structured with a longer period of instruction before guided practice, whereas 
the math teachers broke up their instruction with time to independently or collaboratively 
practice mixed into the teacher-guided instruction.  Due to where the electronic technology 
(computer, document camera, and IWB) was located in the classroom, teachers giving 
instruction were limited to that space in the classroom.  Although math teachers were moving 
more than their science counterparts, students in the science classrooms had far more 
opportunities to move than their peers in the math classrooms.  Science students were using 
Chromebooks more often than the math students, which meant that students needed to get up 
from their desks or tables to collect and return their devices, manage their use, but also use them 
as part of the instruction.  Science instruction also called for lab experiments, which allowed 
students to move about the classrooms’ physical space.  Purposeful groupings of students during 
instruction and guided practice forced them to get up and move around; or the longer periods of 
worktime and the lab lessons allowed students to move about and around the classroom.  Teacher 
movement had a greater positive impact on student behavioral engagement as it increased the 
connectivity between student and teacher.  During the procedural, or planned parts of the lesson, 
specifically during the warmup and instruction, the teachers’ movements were rote or routine.  
Alternatively, when teachers gave students the freedom to engage with the material 
independently during guided practice, the teachers’ movements became artful when managed 
effectively and with purpose towards increased student behavioral engagement.  While the art 
and science of teaching are intertwined and difficult to separate, when looking specifically at 
teachers’ actions within classroom structures and logistics, in order to effect positive student 
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engagement, the observed teachers that were effective were scientific in the practice of their 
craft. 
Engagement and Interaction 
There was a common thread running through the teachers’ tone and the engagement 
domain was most prevalent within classroom structures and logistics.  Teachers used an 
informative and frank tone when setting up, designing, and implementing effective classroom 
structures and logistics so that their students were behaviorally engaged in the experience.  When 
teachers were providing the structure and logistics in plain terms, students were able to access 
them and then behaviorally engage.  Without behavioral engagement and the structures and 
logistics that provide an environment for them students were unable to engage cognitively or 
affectively.  This means that the meta-construct that is engagement requires teachers to think 
about it sequentially; behavioral engagement comes before affective and cognitive.  Dewey said 
the “business” of the educator is to ensure that the greatest number of thoughts, possibilities, and 
beliefs are transferred to the student and done so in such a way that the student can build upon 
those ideas as a guide for their future moral decision making (Dewey, 1909/1975).  At its crux, 
laying the foundation for a classroom in which students can hear what others are saying, 
understand where assignments are turned in, know what ritual or routine is going to come next 
provides them with a sense of order and structure that begins to build those moral building 
blocks. 
A scientific, orderly, and routine-based methodology was apparent in the set-up of the 
math and science classrooms at Middleton.  Two teachers were observed during their class 
periods cleaning the classroom, which was one obvious example of orderliness, but the science 
of teaching goes deeper than just cleaning up of classrooms as students transition from one 
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activity to the next.  One example of this scientific approach was the systematic and purposeful 
way teachers timed their lessons, timing being one of the core components of classroom 
structures and logistics.  In practice, the teachers’ approaches to timing included the scheduled 
reminders (i.e. the clock under the document camera) during independent work time to maximize 
direct instruction, guided practice, and assessment.  Similarly, the physical design of the 
classroom space allowed teachers and students to move about the room to gain access to those 
students who were seeking help or looking to ask questions, a foundational element of teacher 
and student relationships.  This impact of the physical design was very apparent in the science 
classroom that switched its physical space design from the October to December observation.  In 
October, there were pairs of tables pushed together allowing students to connect with one 
another, see the IWB, and give eye contact to the teacher, but there was a jumble of movement 
and activity during the independent work time.  When I returned in December, the room had 
been rearranged into three table rows of varying heights (because the tables in the classroom 
were of mixed height).  The contrasting orderliness allowed both students and teacher to move 
freely about the room to access materials and one another- contributing to positive behavioral 
engagement.  There is no manual for science teachers on how to arrange their classrooms.  In 
fact, much of the reviewed literature on physical space was against rows and pro table groups, 
but in this classroom, for this teacher, the rows were far more effective in encouraging 
behavioral engagement and allowing for the growth of the other two themes: curriculum and 
instruction and teacher and student relationships. 
In defining the art of teaching, Eisner (1994) specifically states when teaching is deemed 
an art it should not be “dominated by prescriptions and routines” (p. 155), but teachers 
demonstrate their artistry when they are able to meet the unpredictable and unprecedented with 
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purpose and intention that continues the content or skill development for the students.  How then 
can we reconcile the importance of classroom structures and logistics within this domain that is 
teaching as an art?  A bonus of working where I conducted this research was that I had access to 
insider information.  Early in the week of the scheduled December observations, I received an 
email notifying staff of an upcoming code red drill, but not when (class period or day) it would 
be.  I went into the December observations knowing that I could have an opportunity to see 
something unexpected and unplanned play out in the classroom.  When the code red drill was 
initiated during one of my scheduled observations, I watched the teacher use the solid foundation 
of classroom structures and organization that had been established in the months leading up to 
the drill play out in successful participation and completion.  While the drill doesn’t necessarily 
contribute to the curriculum of a math or science classroom; code red drills are part and parcel of 
urban public schools in 2018.  The environment the teachers were working within is defined by 
Dewey, who wrote environment is built by whatever is within the mind of the student when he or 
she is at school and in the classroom (Simpson et al., 2005).  Examples of these environment 
builders could be the stark modern reality students are living with that demonstrates a need for 
code red drills or the far more inconsequential like late buses, desires for coffee and donuts 
before class, extended lunch periods, or the social aspects of the schoolwide hallways that caused 
student lateness to be an issue in almost all of the class periods observed.  Although each of the 
observed teachers had a routine for starting and working through the classroom experiences, they 
were forced to be nimble and respond to all of the observed student environmental builders when 
they contributed positively or negatively to the student ability to engage behaviorally.  
Exceptional moments were when teachers had established scientific classroom structures and 
logistics and then had the artful flexibility and dexterity to respond to moments that drew 
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students away from behavioral engagement and bring the math or science experience back into 
the students’ quality worlds. 
Glasser and Choice Theory 
Glasser (1993) identifies four basic psychological needs: love and belonging, power, fun, 
and freedom.  However, before any individual can meet these psychological needs through their 
total behavior, they must first meet their safety and security need (Glasser, 1986).  Students need 
an environment that is structured and organized in order for their quality world to be reliable, 
safe, and predictable (Maslow, 1970).  Without the defined classroom structures and logistics 
providing a level of consistency and regularity to meet the students’ safety and security needs, 
students within these math and science classrooms would have been unable to meet any of the 
other basic needs in a pro-social or healthy way.  The root of needs meeting exists within the 
classroom experience’s structures and logistics designed in a way that students are able to predict 
the routines, expectations, and relationships when they walk into the classroom. 
Sometimes the beginning of each class period allowed students the opportunity to meet 
their love and belonging need immediately as teachers gave time for collaboration and 
partnership during warm-ups.  It was apparent that although the teachers’ intentions around this 
collaboration and partnership varied, the outcome did not.  Other times, students were given the 
opportunity to meet their power need by performing roles and tasks as expected by the teacher or 
experience.  In other experiences, students were able to meet their fun need as they walked into 
the room- music was playing over the speakers; students were mingling with one another; and 
classroom animals were out of their habitats.  In those classrooms, the focus was on laughter and 
enjoyment.  Other teachers provided opportunity for students to have their freedom need met as 
they had choice in the warm-up activity.  What was predictable for the students was that the 
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teachers who designed the classroom experience to be more conducive for opportunities of 
meeting their fun need (or power, or love & belonging, or freedom) in October did so in 
December as well.  The reliability of which of the psychological needs students were going to 
meet was what remained consistent.  The consistency provided by the classroom structures and 
logistics correlates directly to the first step towards students meeting their basic needs in the 
classroom experience.  Without the consistency and reliability of a functioning space that was 
secure and safe, students would be unable to behaviorally engage in the academic and social 
offerings in the math and science classrooms.  The relationship between the art and science of 
teaching is key in understanding this theme’s connection to Glasser’s psychological needs.  If a 
teacher designs the most engaging routines, rituals, and procedures with scientific precision, but 
is unable to implement and adapt with artistry, the creation is for naught.  The science and the art 
together are what allows the classroom structures and logistics to be impactful and to engage 
students into the classroom experience.  From one classroom to another, this artful application of 
scientific underpinnings is unique to the teacher controlling for the elements and growing the 
experience. 
Dewey and Philosophy of Pragmatic Education 
If science were to state meanings and art were to express them (Dewey, 1934), when 
thinking about classroom structures and logistics the science would be the structures and 
logistics inherent within the experience with no human disruption, and the art would be the 
structures and logistics in action as experienced by the students and teachers.  After the 
schoolwide structures element, classroom structures and logistics were most dependent on the 
physical space of the classroom experience because understanding and determining the limits 
and possibilities of the space were the first step in determining how to design them.  Physical 
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space decided how teachers were going to be able to seat their students, find space to create 
avenues and walkways for teacher and student movement, and interact with one another during 
guided practice.  Window and wall space determined decoration and places to highlight student 
work or reminders of school and classroom expectations.  The space devoted to chalk or white 
boards gave teachers space to extend their instruction past the IWB or contain it within.  When 
and how students were supposed to turn in assignments (online, a bin on a table, electronically, 
hung on a wall) or move about the classroom all established the beginnings of the structural 
community within the classroom experience. 
At Middleton, the community started with the teacher and the classroom structures and 
logistics.  Dewey (1938) wrote that teachers are the “agents” in which all content flows and rules 
enforced.  The classroom structures and logistics were what allowed classroom communities to 
grow and become an experience conducive to learning and engagement.  Three principles 
inherent within Dewey’s belief system around education are the starting point for learning.  They 
are (a) the individual students’ inherent capabilities, (b) the classroom environment is the space 
in which to develop these capabilities, and (c) the teacher is to provide the environment 
necessary to exploit and grow these capabilities (Simpson et al., 2005).  When a teacher begins 
to design the classroom experience, they are acting as a gardener.  Gardeners plant, till, and 
water, but they also select where to place the plants and decide which plants to grow in the 
environment they are working within.  Teachers must develop an understanding of not just the 
students’ environment, but the students themselves in order to artistically and scientifically 
arrange the best possible experience for students to learn.  Teachers arranged desks and assigned 
students to sit in specific spots in an attempt to engage students behaviorally in the content and 
skills being offered.  This seat selection was the teacher’s attempt to find students the best spot to 
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grow.  In two of the observations I watched teachers assign new seats.  Both of the teachers had 
planned for the seat changes, and both had planned a community building activity for seatmates 
to get to know one another.  Sometimes the physical spaces were rearranged and students were 
moved within it in an attempt to refresh or reengage- much like a gardener would re-pot a plant 
to new soil or sunnier spot in order to encourage growth.  One of the science teachers completely 
shifted the students’ tables and chairs’ arrangement, with the effect being a physical space design 
that was more effective for behavioral engagement because it allowed the teacher the space to 
physically connect with students.  There was thought behind this action, and it was almost 
mechanical in nature.  The teachers at Middleton had their seating arrangements drawn on pieces 
of paper covered with plastic laminate, ready to mark off attendance and warmup or homework 
completion.  As much as it was purposeful; it was scientific.  During the brief conversations I 
had with teachers following the observations, most wanted to talk about the systems of the 
classroom environment, about how they could rearrange their physical space to encourage 
behavioral engagement or alter one piece of their classroom organization to encourage more 
student on-task behavior.  On the other hand, there was fluidity and creativity in terms of the 
classroom structures and logistics that promoted community.  It was not uncommon to watch 
students being directed to move from seat to seat to ensure every student in the room had a 
partner to discuss math problems or review the questions within the microscope lab.  Students 
were given free rein to move about the classroom during activities, allowing them opportunity to 
cross-pollinate their knowledge and understanding of current assignments and instruction.  The 
freedom inherent within this structure calls to its artistry.  It is not enough to simply create an 
environment for growth; the environment must encourage growth in the intended direction.  
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Teachers who were both scientific and artful in their abilities to create classroom structures and 
logistics were creating the environments in which their students could grow. 
Concluding Thoughts 
Classroom structures and logistics give teachers their first chance at the teacher-
controlled elements necessary to impact positive student engagement in urban math and science 
classrooms because the themes are sequential.  Without the classroom structures and logistics, it 
is impossible to map out the curriculum and instruction or compose relationships between 
students and teacher.  Its building blocks lead to a more scientific process of thinking and help 
students build a foundation for meeting their psychological needs in the classroom.  In the 
observations, teachers were methodical in their process of designing the physical space for 
maximum opportunity and ability for teacher movement and building structures that called for 
routine and repetition.  When the classroom structures and logistics were built well, students 
were able to behaviorally engage in the experiences offered.  This engagement was a direct result 
of the students’ abilities to have a sense of orderliness and predictability, allowing students to 
meet their safety and security need.  The following figure explains the flow of classroom 
structures and logistics. 
   
Figure 3. Classroom structures and logistics flow. 
These classroom structures and logistics were the first step in designing a classroom community 
and gave opportunity to the teacher to design a classroom that would flourish as a garden would, 
giving students the opportunity to grow.  The direction in which students were to grow in is 
explored further in the next theme: curriculum and instruction. 
Building artful and 
scientific classrooom 
structures & logistics...
...allows students to meet 
their safety and security 
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...which results in 
positive and observable 
behavioral engagement.
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Curriculum and Instruction 
 There are several factors that can affect curriculum and instruction, such as the social, 
cultural, and political circumstances that are consistently changing the interior and exterior 
environment of schools as well as the students’ and teachers’ goals (Bruner, 1977).  In the 
curriculum and instruction theme, the social, cultural, and political circumstances are delineated 
by the elements of the classroom experience, specifically assessment, guided practice, behavior 
management, instruction, and use of technology. 
 
Figure 4. Curriculum and instruction and its elements. 
This is not to say that additional elements did not impact this larger theme, but it was these five 
that are most helpful in developing a broader understanding of what curriculum and instruction 
is.  Although some of the data were collected from teacher websites, the bulk was from two 
stand-alone lessons in October and December, so it will be helpful to think of curriculum as 
operational curriculum.  Operational curriculum is the daily activities and materials in which the 
students are actively engaged in (Eisner, 1994), as opposed to the “course to be run” (Wiggins & 
McTighe, 2004, p. 340).  Essentially, operational curriculum is one day’s lesson versus the entire 
unit of study.  At its core, the observed teachers used their structures and logistics in order to 
introduce the intended daily curriculum and instruction because without those structures and 
logistics in place, the experience would not have allowed for learning.  When teachers shared 
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their agenda, they also shared the class period’s learning objectives or targets.  While some 
teachers were explicit about the learning target for the day, others were more casual in giving a 
brief explanation of the period’s activities at the beginning of the class.  Teachers who were 
methodical in sharing the daily operational curriculum ended up having more engaging 
classroom experiences; in this case, the scientific practice of ritualistic procedure was far more 
effective. 
 Teacher’s instruction was intrinsically tied to formal assessment, whether it was 
conducted in prior class periods, in the moment, or an upcoming formal quiz or test.  Two 
teachers devoted significant time to reviewing past exams; six teachers used at least one class 
period to review and ready students for an upcoming formal, summative assessment.  Many used 
electronic technologies as a way to give assessment review to students, make the content more 
accessible, and also to increase the quantity of material covered in a limited time period.  One 
teacher used a paper review packet which students were able to use as a reference during their 
upcoming test.  Most of the teachers verbally expressed explicit confidence in their students’ 
abilities and knowledge for upcoming assessments.  Not all assessment was formal, and much of 
what I observed was in-the-moment decision-making by the teacher to determine what level of 
understanding their students possessed with the introduced operational curriculum.  This in-the-
moment assessment was most successful when the teachers assessed students in such a way that 
did not allow for them to avoid answering the question posed.  When students were willing and 
able to honestly answer with their level of understanding, whether it was asked independently of 
them or in front of their peers, teachers were able to meaningfully change their instruction and 
guided practice to meet the academic and cognitive needs of their students.  If a teacher went too 
quickly or did not require student response when using some type of informal assessment (i.e. 
TEACHING AS AN ART AND A SCIENCE 153 
thumbs up or thumbs down for understanding), then teachers were unable to adjust accurately 
and potentially missed some students need for further instruction.  Planning for using the 
informal assessment was the scientific piece of operation curriculum building, but having the 
classroom presence to make sure every student answered and felt safe to do so was the art. 
 Observed instruction was generally given in a large-group setting.  In the 22 
observations, I did not see any teachers formally instruct small groups.  However, the instruction 
did impact the lessons’ interwoven or upcoming small-group or individual guided practice.  
Sometimes instruction was based on expectations for upcoming assignments or assessments.  For 
example, a project or lab overview was common to observe in the science classroom 
experiences.  In the math rooms, the instruction was interspersed between periods of guided 
practice.  Math teachers would give large-group instruction for five to ten minutes before giving 
students time to work on the skill or students were given time to try a new skill before explicit 
full-group instruction.  Ultimately the three elements-assessment, instruction, and guided 
practice-were linked to one another.  Informal assessment of student understanding told teachers 
how and when to give more detailed instruction.  The instruction then allowed students time and 
ability to work with the guided practice.  When teachers were able to demonstrate all three of 
these elements with thoroughness (science) and creativity (artistry), students were more likely to 
be cognitively engaged in the experience. 
 Much like the schoolwide structures and logistics, teachers were bound to what they 
could do with their technology based on what they had access to.  All teachers at Middleton were 
equipped with a laptop, IWB, document camera, and an audio system.  How teachers utilized 
those pieces of equipment altered and impacted their curriculum and instruction for increased 
opportunities of cognitive engagement.  One teacher designed his instruction around a number of 
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math problems that were projected on the IWB and were created with the computer software.  
His ability to use and constantly adapt the IWB software as students asked questions or he went 
through his instruction allowed him to visually demonstrate student questions and points of 
instruction he wanted to highlight using the technology.  His knowledge of the software’s 
capabilities was a scientific approach to teaching, but his ability to manipulate it in response to 
student questions was artful to watch.  Use of technology had the ability to engage students in the 
daily lesson as another teacher’s interactive presentations displayed literal movement as he 
defined new terms to students, and they responded with “oohs” and “aaahs” as he went through 
the slides.  Outside of the observations, two of the teachers worked together to create an 
interactive, higher-order thinking online review activity designed for groups of students to 
complete.  However, teachers did not need to demonstrate high-tech skills when it came to their 
use of technology to be effective with its use.  Two teachers used the IWB and document camera 
to highlight in-class student work to instruct the students’ classmates.  Not only was the student 
whose work was shared inherently more engaged, so were the student’s peers.  
 Without a classroom where students and teacher listen to one another and abide by a set 
of agreements or norms, it is difficult for a teacher to deliver instruction and for students to 
engage in the activities designed for them to learn.  While classroom structures and logistics help 
teachers design a space where students can grow, when there is a lack of behavior management, 
either on the part of the students or the teachers, students were unable to access the curriculum 
and instruction presented.  Other than the classroom structures and logistics, teachers control for 
a variety of activities in the classroom related to curriculum and instruction to encourage, 
increase, and require behavior management.  Student participation is one example of teachers 
offering opportunities for student engagement, and there were a number of ways teachers elicited 
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their students’ participation and accountability to work completion.  Some teachers asked 
questions and expected almost immediate response; others checked in with students during 
guided practice and asked if they would be willing to share their answer or examples; others 
asked the partners or table groups to share with one another before calling out to the large group.  
One teacher asked for one response from each of the eight table groups before moving on to the 
next question.  By getting students to interact with the curriculum, teachers were able to observe 
for and determine their students’ level of cognitive engagement in the lesson.  Students verbal 
participation went beyond just behavioral engagement because when students were responding to 
questions or asking their own, they were interacting with the material.  Other teachers provided 
highly engaging material during the observed class period, whether it was because students were 
actively interested in what they were being taught or it was tied to an upcoming assignment, 
when students were noticeably more excited and intrigued by what they were learning- their 
behavior was conducive to cognitive engagement. 
Engagement and Interaction 
When students were able to behaviorally engage in the classroom experience, 
opportunities for cognitive engagement became apparent.  When students are cognitively 
engaged there were opportunities for students to put forth effort and challenge themselves with 
more difficult tasks or physically demonstrate a level of thoughtfulness and willingness to 
engage in the activities, content, or skills presented (Fredericks et al., 2004).  In the observed 
classrooms, cognitive engagement looked like a teacher asking a student to engage in a challenge 
problem when the student had already demonstrated proficiency with the task.  It was teachers 
asking students to respond to the question- why or how come?  It was students asking deeper 
questions about the content they were studying, often affirmed with a teacher responding with, 
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“that’s a good question.”  Cognitive engagement was also when students were asked to teach 
their peers because by asking the students to be the teacher, either in the large group or one-on-
one, they were forced to consider how they had completed the task, while being thoughtful about 
their process and engage with the instruction at a higher level of thinking.   
 The teachers’ art was when they displayed their aptitude for providing opportunities of 
cognitive engagement, and this aptitude and artistic approach was apparent in the tone of these 
presentations.  Concerning the teacher’s tone, when they were providing opportunities for 
cognitive engagement in the large group setting, they were informative or frank.  When the 
teacher was working with students in a small group or individually during guided practice, it was 
more likely their tone was chatty or intimate as the student and teacher leaned into the chance for 
cognitive engagement and grasped it.  One of the identifying characteristics of an artful teacher is 
that their teaching is predicated by the “qualities and contingencies that are unpredicted” (Eisner, 
1994, p. 155).  Teachers artfully demanded cognitive engagement from their students without 
planning for the opportunities of it, but when teachers were prepared for the opportunities of 
cognitive engagement because of their understanding not just of the content or skills being 
sought but also their preparation for what their students knew and were ready for, their 
knowledge of their content and students was scientific, precise, and effective.  It was not 
uncommon to see and hear the teachers anticipate their students’ questions and willingness to 
delve deeper into the specific content area while being prepared for it; sometimes with a simple 
affirmation that the student’s thinking was on the right track and other times it was having 
already prepared upcoming examples and technologies ready to exploit the questions and queries 
raised. 
TEACHING AS AN ART AND A SCIENCE 157 
 Within the curriculum and instruction theme, the use of technology and behavior 
management classroom elements were related to the opportunities for cognitive engagement.  
Teachers challenged their students to cognitively engage in an attempt to get the student to 
concurrently behaviorally engage in the curriculum and instruction.  For example, a student was 
observed to be behaviorally off-task and no longer engaged (in any of the three domains) in the 
classroom experience.  When her teacher gave her opportunity to be the teacher for her 
classmates, she was able to both cognitively and behaviorally re-engage in the classroom 
experience.  These opportunities were rare and observations of this artful behavior uncommon.  
Teachers were not lacking ability; it was because the intersection of behavior management (and 
engagement), cognitive engagement, and curriculum and instruction was one that was rarely 
found.   
However, this was not the case for the juncture of the scientific application of technology 
use and curriculum and instruction.  While some of the observed teachers were adept at not just 
using the technology, but also using it with scientific precision leading to opportunity for 
cognitive engagement amongst the students.  Specifically, this trend was observed when teachers 
were able to use the electronic technology like slideshow presentations, practice problems, or 
online learning management systems (like Google Classroom) to anticipate student questions and 
opportunities for students to challenge themselves beyond their expectations.  Effective 
technology usage was not observed in all of the classrooms and there were times when using 
personal devices like Chromebooks drew away from student cognitive engagement as they used 
the devices as a way to avoid content and skill development.  What did end up emerging from 
the data was that when students were presented with opportunities for cognitive engagement; 
students were also able to meet their power and freedom needs. 
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Glasser and Choice Theory 
Glasser said that the power need is the most difficult need to meet in the school setting 
(Glasser & Gough, 1987).  The power structure in classrooms is dependent on the teacher 
residing within the classroom, and the teacher is the individual who is supposed to be the 
possessor of the knowledge, content, and skills that are to be taught in the classroom experience.  
The students are the individuals who are the learners (who also possess knowledge, content, and 
skills), the ones working through the experience in order to grow towards a more holistic moral 
citizen.  A number of the teachers were observed to be authoritative experts of their subject 
areas.  One observed teacher took time during a lecture to spread his knowledge on topics close 
to the subject at hand while taking indiscriminate questions from students with the goal to 
engage students in the experience.  Students in this classroom had the power to shape the lesson 
as they peppered their teacher with question after question about the related or unrelated 
conundrums and queries they were asking of their teacher.  This allowance into the unknown and 
unexplored slowed the lecture down but helped give the teacher some level of authority to the 
students, giving them a chance to meet their power need while thinking about science on a 
deeper level.  Another opportunity in the classroom experience that gave students opportunity to 
both cognitively engage and meet their power need was when they were given the role of the 
teacher.  Students who were asked to share knowledge and skills with their peers either on an 
individual level or to the entire class could feel a sense of power or control over what they were 
doing.  All humans have the desire to meet their power need, and teenagers in urban math and 
science classrooms are no different.  They just might feel like there are few opportunities to do 
so and act accordingly as a result, but when the teachers provided students with the space to 
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demonstrate their ability to be right and to have their voice heard, they had a chance to meet their 
power need (Glasser, 1986). 
 For a teenager to meet their freedom need in a pro-social and healthy way, it means 
finding that middle ground between what others want the student to do and what the student 
wants to do (Glasser, 1998).  In a classroom, a high school student faces a number of different 
people or groups of people who are pulling them in multiple directions: parents, teachers, peers, 
coaches, or administrators.  Students were observed to have opportunities to meet their freedom 
need in what could be considered anti-social or negative in a number of different ways such as 
poor language choices, playing games on the Chromebooks, or putting their head down on their 
desks.  However, these behaviors were observed infrequently over the course of 22 observations, 
instead students were generally using their ability to meet their freedom need with positive and 
educative decision-making.  Because there were effective classroom structures and logistics and 
interesting curriculum and instruction in place in the bulk of the observed classrooms, an 
environment in which students could elect to behaviorally and cogitatively engage was created.  
This macro-level look at the freedom need might need more explanation.  Students had the 
freedom to engage or disengage in the classroom experience, but the experiences were designed 
in such a way that they elected to engage with the structures and instruction. 
Looking at the freedom need with a micro-level look calls attention to specific teacher-
controlled choices in the presented curriculum and instruction.  Intentionally giving students 
freedom in choice was something that was not observed in many of the classrooms.  Following a 
particularly difficult example problem, one teacher conducted an impromptu poll to see if 
students wanted additional whole-group guided practice or to get started with independent work.  
Students were able to put their voice into the decision-making process and elected to get started 
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on the independent guided practice.  Another teacher provided students with a list of tasks to 
complete at the beginning of the class period using an online learning management system and 
the time to work at their own pace.  Yet another teacher provided a similar framework outlining 
three options for students to engage in at their own pace and of their own choosing, giving 
students the ability to choose if studying for the upcoming assessment was more important to 
them than spending the class period working on a partner-project that was due the following 
week.  The most creative way I observed a teacher giving students an opportunity to meet their 
freedom need was the introduction of a long-term project in which students were allowed to 
select their method of output (the final product) of how they would demonstrate their learning on 
the consistent subject matter.  Students had to consider which product was the most appealing to 
them and which aligned most closely with their academic and communication skill set as they 
met their freedom need.  What was unique about students having obvious ability to meet their 
freedom need was not its impact on the curriculum and instruction or cognitive engagement but 
that it was so rare to see within the classrooms.  When students were given the freedom to 
choose what they were going to do, it was not guaranteed that they would make a productive 
choice, but at least they were given one. 
Dewey and a Philosophy of Pragmatic Education 
First, teachers must become acutely aware of the skills and abilities their students possess 
when they come into their classrooms (Dewey, 1938).  Second, they must use that knowledge to 
develop and build a plan in which students cannot only access but also shape the designed 
learning opportunities (Dewey, 1938).  At Middleton, there is a sequence of courses that has 
already been designed by district and state expectations along with a culture and tradition.  For 
the students in grade 10 and above, teachers should have been aware of the academic content-
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specific knowledge the student was supposed to bring into the classroom.  Freshmen come to 
Middleton from a number of different middle schools, not just within the school district but 
across the geographical region, and the teachers’ understandings of their academic content-
specific knowledge may be less clear.  Knowing what students know is not the same as knowing 
who students are.  Students in the classroom are a mix of their academic abilities, cultural 
understandings, language knowledge, and teenage personalities.  By staggering the two 
observations in October and December, I did not directly observe the formal and intentional 
relationship building process that often takes place at the beginning of the school year and 
semester.  In some classrooms, it was observationally clear to see that the teachers had developed 
and understood who most of their students were at least on the surface level.  What was most 
apparent is that understanding who the students are is an ongoing task embedded within the 
curriculum and instruction, but what is less obvious is the intentional planning for student impact 
on the designed instruction. 
 Curriculum and instruction is the mapped path through the content and skills a high 
school math or science course offers its students.  The teacher is the navigator of the course as 
they guide the students through the curriculum and instruction.  According to Dewey, there are 
three parts of the learner profile.  First, learners must do the learning themselves and therefore 
are the doers of the educative experiences offered (Simpson et al., 2005).  Second, the decision to 
get started with the learning rests within the student themselves.  Third, the learner brings his or 
her own drive to the learning experience, and the teacher must supply the guidance and sagacity.  
While a student must do the learning, it is the teacher who must provide students with the spots 
to land on order to make meaningful and purposeful gains.  The concept of growth was important 
to Dewey, and his description of it specifies that a teacher providing activities designed to 
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encourage growth is not enough because the teacher must direct the student’s drive in purposeful 
direction and towards its endpoint (Dewey, 1938).  Creating and implementing curriculum and 
instruction that gives students opportunity to decide to do the learning, to actually do the 
learning, and then have the motivation to do it is Deweyian in nature. 
 At the beginning of the observed class periods, it was not uncommon for Middleton 
teachers to identify the endpoint they were hoping students would get to.  Teachers would tell the 
students their learning targets or objectives for the class period, but this verbal cue was often the 
only time an endpoint was mentioned in the experience.  Only one teacher revisited the learning 
targets using an exit ticket-type assignment in the last five minutes of the class period.  He asked 
students to address their understanding of the learning targets by writing a response in their 
notebooks, in the attempt to get students to cognitively consider the learning process that had just 
taken place.  This process was tied to a formal, albeit, formative assessment and did not produce 
the desired cognitive engagement with the learning material.  The scientific procedures were in 
place for the students in this classroom to engage; however, due to a lack of artistry in its 
implementation, the assessment fell flat, and students engaged only to go through the motions 
instead of the purposeful cognitive engagement necessary for students to make meaning.  The 
learning targets are supposed to guide the instruction, guided practice, and assessment provided 
during the class period, but according to Dewey students are the individuals who are supposed to 
be driving or fueling the lesson’s energy.  Instead it was the teachers whose artistry, creativity, 
and connection with the level of their students’ understandings of introduced content and skills 
that brought the curriculum and instruction to life.  The common thread of the classes observed 
was the intentional teacher work around informal and formal assessment.  The observed math 
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and science teachers were consistently striving to find out what the students were able to do 
independently, with confidence, and with efficacy. 
 In many of the observed classrooms, the delivery of instruction was scientific in its 
precision.  One example of purposeful and thorough instruction was a science teacher who asked 
students the same questions repeatedly with a different chemical element serving as the changing 
X factor in each of the questions.  As students went through the questions about each element, 
they were able to maintain their high level of energy and engagement with the task because they 
were not forced to reconsider each question as a different type of assessment.  Instead, they were 
able to immediately engage with understanding the new element because they already 
understood what was being asked of them.  When the math teachers broke down example 
problems, step-by-step on the IWB, it was a scientific approach to teaching because of how this 
process looked for the students.  As the math teachers went through each step of problem 
completion, they would change the color of the “marker” they were writing with on the IWB, 
giving students the ability to grasp each individual step or method of problem solving as unique.  
Students are unable to develop any meaningful skill or connection to the content when they are 
provided with nothing substantive to grasp onto (Dewey, 1902/1990).  When the observed 
instruction supported students’ behavioral and cognitive engagement, the teachers were 
providing substantive instruction, content, and skill development.  When students were tasked 
with independent problem solving and worktime in both the math and science classrooms, they 
were not sent off to work unassessed.  Dewey wrote that if a student were left unattended or 
ignored then they would not make purposeful progress towards the endpoint, much like a ship 
will leave its course with no captain tending the wheel (Simpson et al., 2005).  Instead, the 
teachers must consistently interrupt the individual time, not because of a lack of behavioral or 
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cognitive engagement, but with purpose, to either redirect the wayward student or encourage the 
positive growth of the student on the right path. 
Concluding Thoughts 
Curriculum and instruction is a construct that was observed through the following 
classroom elements: assessment, guided practice, behavior management, instruction, and use of 
technology.  When observational data was determined to fit within the curriculum and instruction 
theme, students were demonstrating the unique ability to cognitively engage in the classroom 
experience.  Cognitive engagement was rarely associated with either of the other two themes, 
classroom structures and logistics and teacher and student relationships.  Classroom experiences 
that allowed students to cognitively engage, also gave students better ability to meet their power 
or freedom needs.   
 
Figure 5. Curriculum and instruction flow. 
Through the 22 classroom observations, it appeared as though students had the greatest 
difficultly finding opportunities to cognitively engage while also meeting their power need in 
high school math and science classrooms.  After setting the foundation for learning with the 
classroom structures and logistics, teachers are navigators on the path through curriculum and 
instruction, but students are the wind of its sails.  Teachers must design instruction that gives 
students the identified end point, must check for student understanding, and allow for pit stops 
through the use of assessment and guided practice.  Their tools include behavior management 
and use of technology.  All of this work into the first two themes sets up an experience where 
relationships can develop and potentially flourish, allowing for an aesthetic experience. 
Purposeful 
implementation of 
curriculum and 
instruction leads to...
...opportunities for 
students to 
cognitively engage...
...while meeting their 
power or freedom 
needs.
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Teacher and Student Relationships 
For Dewey, school was a model of the democratic community and its crux were the 
human beings who inhabit it.  Students and teachers are social creatures, meant to engage with 
one another and it is these interactions that begin to define the created community (Lambert, 
2009).  A number of the previously identified classroom elements contribute to the larger theme 
of teacher and student relationships including, but not limited to, communication (teacher-to-
student and student-to-teacher), classroom community, questioning, reassurance or confidence, 
and seeking help. 
 
Figure 6. Teacher and student relationships and its elements. 
All of these elements have in common the idea that teachers and students are seeking something 
from one another, whether it be academic success, a feeling of connection, or a grounding in an 
entity beyond oneself.  The most important thread that binds together teacher and student 
relationships is that the connection is one of authenticity.  When a teacher was observed 
inquiring if a student felt well or needed a break because they authentically felt something and 
were motivated by their relationship with the student there was something deeper within that 
relationship.  In order for an individual to be authentic, they must live five qualities: passion, 
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behavior, compassion, connectedness, and consistency (George, 2003).  George’s definition of 
individual authenticity will help guide the discussion of teacher and student relationships. 
At its root, passion calls attention to the why behind a teacher’s work.  For some teachers, 
it is the content area, for others the relationships with the students.  One of the original reasons I 
was drawn to specifically focus on math and science teachers was because why would someone 
who has a natural aptitude for science or math decide to become a teacher when they potentially 
had the ability to make more money and find more respect and recognition within a different 
professional field like engineering or medicine?  One teacher observed was asked by a student, 
“Do you like your job?” and he was quick to respond, “No, I love my job.”  While there was a 
hint of humor and sarcasm in the tone of his response, it exhibited a certain level of passion for 
what he does every day.  Another said she realized she wanted to become a teacher when she 
noticed she kept trying to figure out how to solve quadratic equations in her head.  There was 
something inside of her longing to get out and share with students.  Not all of the teachers 
demonstrated passion through overt communication to their students in the classroom 
experiences, but I would imagine at one point in their career or in the school year, or in the 
school day, they feel that yearning of hope that they’ll inspire or teach that skill or content area 
that grabs the attention of student who then holds onto it with some tenacious grip to exploit it 
for all its worth. 
I was able to observe a teacher’s behavior and compassion across the two observed class 
periods.  Repeatedly, there was a general attitude and recognition of care for the students in the 
classes I observed.  Teachers sought to listen to their students and hear what they were saying 
with their words and actions before moving to judgement.  They took time to listen and hear 
what the students were saying through further questioning, checking in with a student who had 
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their head down or looked out of sorts that day, or holding the student accountable to a classroom 
or schoolwide boundary.  In one classroom, two students started working on an unexpected task 
during independent work time, but by checking in with them, redirecting their activity to the 
expected task, and holding them accountable the classroom’s teacher made sure the students 
were preparing for an upcoming assessment while holding a boundary for expected behaviors 
within the classroom.  The teacher’s communication was clear for the students concerning what 
they were supposed to be doing, but she also simultaneously listened to what the students 
needed.  The care and student recognition were witnessed through giving time for students to ask 
questions, feel vulnerable to ask for help, and make mistakes in front of their peers.  When a 
student said something like, “This is probably wrong,” teachers responded with reassurance that 
their work was okay one way or another, but it was the process that mattered.  Giving students 
time to talk was a reoccurring behavior all of the teachers employed.  Student-to-student 
communication was part of the classroom so teachers could have time to connect with students in 
order to check in about assignments, independent practice, or upcoming assignments.  This time 
was also used to connect on a social level without academics muddling up the conversation.  The 
teachers were effective in encouraging affective classroom engagement when students were able 
to communicate, to one another and to the teacher. 
This compassion flowed into a teacher-student connection because when the student(s) 
did not feel connected to a component of the experience, whether it be the teacher, environment, 
or content; the student was unable to communicate effectively, seek help, or ask questions.  
When students did not feel a connection to the classroom, it was more obvious then when they 
were because they allowed their heads to drop, cell phones to emerge from pockets or backpacks 
hidden under desks or tables, or Chromebook screens ending up on websites other than the 
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expected assignments.  In one of the October observations, a student told himself, in an effort to 
get back on track, “you have to do this,” in reference to an online assignment.  Even if a student 
was behaviorally engaged in the classroom experience, their behaviors did not necessarily 
translate into affective engagement.  Consistency was key for students and teachers to build trust 
or a connection with one another.  Sometimes, the consistency was evident in the teacher’s 
general demeanor in the classroom.  One teacher was going to be loud and expressive every 
morning to start the class period; another teacher was going to be laid-back and relaxed no matter 
how excited the students around him were, and another was going to search for ways to get the 
students to laugh no matter what he was talking about.  Others demonstrated consistency in their 
routines and cleanliness of the space or the way they sought responses and feedback from their 
students.  This consistency bleeds into the teachers’ authenticity.  When they exposed parts of 
themselves to their students, the teachers were opening up the classroom experience for authentic 
affective engagement. 
Engagement and Interaction   
When teachers were controlling for classroom elements that align with the teacher and 
student relationship theme, students were most likely to affectively engage in the classroom 
experience.  Sometimes referred to as emotional engagement in the literature, affective 
engagement is similar to cognitive engagement in that it is difficult to directly observe 
(Fredericks et al., 2004).  Affective engagement refers to a sense of belonging that students have 
for a classroom or school experience, and in this study I was specifically looking at what 
teachers were doing to impact this type of engagement.  Therefore, when coding behaviors and 
actions as potentially affective, I looked for students smiling, exclamations of positivity, or 
verbal or physical connections with peer or teacher.  How teachers behaved to create an 
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affectively engaging space generated from their creation and design of the instruction and 
structures of the classroom.  If a teacher was frank and forceful in her tone of voice during 
instruction and boundary setting, then it was not uncommon to see this same tone when building 
relationships with the students, reinforcing the teacher’s authenticity.  Teachers who were 
observed building one-on-one connections during instruction and guided practice intimately and 
thoughtfully in their tone would then approach their connections with students in a similar way 
in order to build affective relationships. 
 Creating a classroom community and building teacher and student relationships was 
observed to be an artful process.  Teachers who were successful in building relationships 
demonstrated their practice artfully because they were able to make in the moment decisions 
based on inputs and actions that took place during the class period (Eisner, 1994).  It was not the 
relationship between the teacher and student that ended up being the work of art; instead, the art 
was in the process of the relationship building: the soft-spoken conversations, eye-level 
interactions that resulted in a smile, subtle laughter, or a look of confidence in the students’ eyes.  
The work of art is the process of building the relationship (Dewey, 1934).  In observing just two 
class periods from each teacher and unable to talk further with the teachers or students about 
their relationships, I had to rely on what I saw and heard to make a judgement concerning the 
teacher’s effectiveness and ability to build and maintain relationships.  It was clear that the 
observed teachers had planned for the observed lessons, the curriculum and the instruction of the 
lesson.  Slideshows had been created, files had been updated to online learning management 
systems, websites had agendas, and teachers offered brief outlines of lesson plans.  While there 
were variations and audibles called mid-lesson concerning the content and skills taught; there 
was no lesson plan built around building teacher and student relationships.  The actions of 
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teachers and students were emergent, and the ends were discovered over the course of the 
individuals’ time together, as opposed to being preplanned and attained using an evidence-based 
practice (Eisner, 1994).  The building of relationships between student and teacher is the art of 
teaching. 
Glasser and Choice Theory 
Teacher and student relationships are predicated on students being able to meet their 
love/belonging need and fun need in the classroom experience.  From childbirth, human beings 
are built with the ability to feel and because of this ability, a human beings’ one innate piece of 
knowledge is knowing how they feel (Glasser, 1998).  The observed high school math and 
science classrooms were filled with feelings.  Students who laughed, yelled, cursed, cried, 
smiled, busily wrote down math problems in a notebook, or frustratingly adjusted the resolution 
of a laboratory microscope were all observed.  Teachers and students needed to respond to these 
feelings to build positive and purposeful relationships to increase their success in the classroom.  
Human beings are dependent on one another to survive; they work together because it is simpler, 
more effective, and feels better to work together than alone (Glasser, 1998).  This natural instinct 
was clearly exhibited in the partnerships and groups teachers created in every one of the math 
and science classrooms observed at Middleton.  Classrooms were arranged in such a way that 
they were conducive to relationship building, not just amongst students, but also between 
students and teachers.  Desks and tables were situated to create natural partnering or grouping of 
students.  Teachers’ instruction and guided practice called for students to work with their 
partners or table groups.  Each teacher was able to access the tables and desks to communicate 
and connect with each of the students at their seats.  No student was inaccessible to the teachers 
so that when a student sought help or asked a question the teacher was able to be physically 
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close.  Clear sightlines were available, and avenues of communication and movement were made 
possible by the design.  None of the physical spacing and lesson construction mattered if the 
teacher was not open to building an authentic relationship with the student.  Buber (1970) wrote 
about creating an “I-thou” relationship in which the pair really sees and hears one another in their 
conversation and camaraderie.  Without this “I-thou” connection where the two individuals 
recognize each other as equal humans, then students are unable to meet their love/belonging need 
and the relationship lacks authenticity.  Some of the teachers were observed to have “I-thou” 
connection with some of their students, but there was no consistent observable behavior that was 
common amongst them.  Instead, it was something about how the teachers looked at their 
students, the tone of their voice and the pacing of their sentences, but it was unique to each of the 
teachers (and the students) in the experience. 
 Glasser (1998) writes “fun is the genetic reward for learning” (p. 41).  He closely relates 
the concept of play and learning and that they are directly correlated.  When humans stop 
playing, they stop learning (Glasser, 1998).  In completing the observations at Middleton, there 
were less opportunities for fun than I expected there would be.  The observed teachers did not 
build opportunities for students to meet their fun need into the classroom experience, much like 
they did not build in purposeful opportunities for students to meet their love/belonging need, but 
this had the effect of contributing to the artistry of when and how the fun would happen.  
Opportunities for meeting one’s fun need were usually a result of unexpected opportunities 
students latched onto and they were fleeting moments: a quick conversation with a teacher that 
resulted in laughter, a joke told to a tablemate, or a random, off-topic question that veered the 
planned instruction in a wayward direction.  Excitement and jubilant conversation was observed 
when students were able to move about the classroom, share out their knowledge to their 
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classmates, and were given time to work amongst themselves.  It is this ability to meet their fun 
need that gives students the energy to stay motivated from day to day and continue learning; 
without this connection between fun and learning, humans would not learn nearly as much 
(Glasser, 1986).  When students were meeting their fun and love/belonging needs, there were 
signs of affective engagement in the classroom experiences.  In the experiences where laughter 
and fun were commonplace, students were affectively engaged.  There appeared to be a deeper 
connection between the students and teachers, and it was not uncommon to see the students in 
the classroom before and after the bells rang, interacting with the teacher or with their classroom 
community.  There was a lightness in the classroom, a feeling of comfort that is unattached to 
any particular behavior but simply exists within the space. 
Dewey and a Philosophy of Pragmatic Education 
In order to have a student-driven classroom, as opposed to one designed to the teacher’s 
purposes, the teacher must be aware of the students’ “capacities, needs, and past experiences” to 
develop a curriculum and plan for instruction (Dewey, 1938, p. 71).  It is much like how a 
composer must know the components of her orchestra before setting out on composing an opus; 
teachers must know who makes up her classroom and the students of the classroom must know 
one another (Simpson et al., 2005).  I observed many different techniques and opportunities for 
teachers and students to get to know one another, but what was most authentic to the teacher and 
for the students were those that happened in the moment.  A teacher noticed snowflakes falling 
through the window and stopped his instruction to talk about snow and wearing shorts all winter.  
Another referenced a baseball game the evening before as students finished writing down the 
problem from the IWB and made conversation with a few of the students about her favorite 
team.  One teacher was stopped as she walked from table to table checking in for on-task 
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behavior and content understanding when she paused with a pair of students to laugh about what 
they had found as part of their research.  The teachers hadn’t planned on sharing that information 
or having that exchange of laughter when they built their slideshow, wrote out their agenda, or 
designed their learning targets.  Instead these authentic examples happened naturally and in the 
moment, creating a student-centered classroom with a focus on getting to understand the students 
as individuals and creating an aesthetic experience. 
 The aesthetic experience is important to Dewey’s philosophy because without this type of 
experience, students were not integrating the higher order skills necessary for purposeful growth.  
These skills are interpreting, synthesizing, discovering, integrating, applying, constructing, and 
rethinking what the daily curriculum and instruction (Simpson et al., 2005).  Collectively, the 
individuals (students and teacher) who made up the classes needed to work together to create an 
environment and build the necessary relationships in which everyone could participate in.  This 
social process allows for learning, the creation of a group, one which the teacher is very much 
part of (Dewey, 1938).  It was abundantly clear when the observed teachers felt more 
comfortable and part of the group during the observed class periods.  These teachers were the 
ones who were willing and able to walk amongst the students, to joke, to apologize when 
necessary, to accept off-tangent remarks that excited students.  In many ways, it was the teachers 
who were willing to expose themselves, to engage at the “I-thou” level who were much better 
and adapt at creating the aesthetic experience.  For the teachers who authentically created this 
type of experience through their passion and behavior, the observed classroom felt like a 
welcome space, one in which students had the opportunity to engage in almost as if the class 
period was a work of art.  The more spaces that are built and run along these lines where 
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relationships are just as important as the curriculum and instruction and the classroom structures 
and logistics, the “more influential teaching and learning are” (Simpson et al., 2005, p. 137). 
Concluding Thoughts 
Without authenticity, student and teacher relationships are impossible to create, form, and 
develop with any amount of genuineness and sincerity.  Authentic teachers were the ones who 
demonstrated a willingness to show their passion, act with regard for their students, consistently 
create experiences, operate with compassion all with the purpose of creating an authentic 
connection.  By having aesthetic experiences in which students were able to authentically 
connect with the teacher leading it, students were able to affectively engage in the observed class 
periods.  Affective engagement was intricately connected with students’ abilities to meet their 
love/belonging and fun needs, both of which are important factors in keeping the passion and 
drive for student learning alive.  Teachers demonstrated their artistry by building authentic 
relationships with students in the classroom.   
 
Figure 7. Teacher and student relationships flow. 
Their practice was an art because teachers did not plan or use evidence-based practices for the 
moments to build a classroom community, but they found opportunities within the space to work 
toward creating the aesthetic experience necessary for purposeful growth. 
Chapter Summary 
 The three themes identified in the observations were classroom structures and logistics, 
curriculum and instruction, and teacher and student relationships.  All three of the themes are 
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necessary for a growth minded learning experience for students to interact with.  While there is 
some fluidity with what areas of engagement were related to what themes, it was most common 
to see the following connections: behavioral engagement and classroom structures and logistics, 
cognitive engagement and curriculum and instruction, and affective engagement and student and 
teacher relationships.  There was also a connection among the themes and what needs students 
were able to meet.  Classroom structures and logistics allowed students to meet their survival or 
safety needs.  Curriculum and instruction allowed high school math and science students to meet 
their power and freedom needs, and teacher and student relationships was closely connected to 
the love/belonging and fun need.   
 
Figure 8. Themes with engagement domain and needs 
The order in which the themes were presented is important. Before teachers can teach 
curriculum and instruction or build relationships, they must start with the roots of classroom 
structures and logistics as that area gives students the ability to meet their safety and security 
need and begins to set the groundwork for growth, without which real education cannot take 
place.  Next comes curriculum and instruction, which gives students the path which they will 
follow in the classroom.  Students needed their educative path mapped out because it gives them 
the chance to cognitively engage in the classroom experience.  The final piece of making the 
aesthetic experience is the teacher and student relationship.  A student must trust that the teacher 
is going have a space in which they can meet their power and freedom needs before they allow 
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for the vulnerability to meet their love/belonging need.  The teacher must be confident in his or 
her authenticity in terms of the curriculum and instruction to build the aesthetic experience for 
the students. 
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CHAPTER SIX: EXIT SLIPS 
 I remember reading the Snowman and Biehler (2006) textbook for my very first graduate 
education class and highlighting the chapter section that referenced teaching as a both an art and 
science.  Immediately, I was drawn to the idea that some would consider teaching as one or the 
other, but what I have discovered during the research process that included data collection, 
analysis, and interpretation is that teaching is most definitely both an art and science.  What is 
idiosyncratic about teaching and rarely cited or mentioned in the literature is that what teachers 
control for and students engage with within the classroom walls is distinctly unique to the 
particular space and time of the experience.  How teachers control for the meeting needs and the 
growth of their students during the experience is their artistry or their scientific practice.  In the 
fall of 2018, I went into 11 different math and science classrooms at a high school in a 
midwestern city to find out what the teachers were doing in order to impact and elicit positive 
student engagement.  Student engagement is a concept defined using three constructs: affective, 
behavioral, and cognitive (Fredricks et al., 2004).  Using an adapted version of the University of 
Minnesota’s Student Engagement Instrument and a systematic narrative observation data 
collection method, I discovered that secondary teachers shared three themes within the classroom 
experience: classroom structures and logistics, curriculum and instruction, and teacher and 
student relationships.  These themes were discovered after multiple rounds of coding and 
identifying 21 distinct classroom elements that teachers control for that end up causing and 
creating opportunities for positive student engagement in the three constructs.  The themes were 
then analyzed and interpreted after pinpointing where and when in the experiences students were 
able to meet their psychological needs and where and when the teaching was artful and/or 
scientific. 
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 I interpreted the data collected through the lens of two theorists, John Dewey and 
William Glasser.  Dewey exemplifies the juxtaposition between teaching as an art and a science 
perhaps more than any other American educational philosopher.  When Dewey was at the 
University of Chicago at the start of the 20th century, he wrote and acted to initiate a scientific 
way of thinking concerning the teaching of teaching (Tanner, 1997).  He argued for a department 
of pedagogy, morphing together philosophy and psychology while also starting the University of 
Chicago’s Laboratory School.  His goal with this primary school was to “make discoveries about 
the education of the child by putting theory into practice in an experimental setting and 
modifying theory by what is learned” (Tanner, 2007, p. 19).  However, Dewey (1934) also 
focused on the experience of a classroom setting and wrote extensively about the necessary 
aesthetic and artistic nature for an experience to be effective and impactful.  The other theorist 
that the data was analyzed with was William Glasser, a psychologist who developed choice 
theory.  This theory is based on total behavior and a psychological needs theory.  Glasser (1998) 
wrote that all humans behave in order to have their basic needs (safety/security, love/belonging, 
fun, power, and freedom) met while building a quality world.  While the work of Abraham 
Maslow is often cited when discussing students’ needs, Glasser was used within this study 
because so much of his work focused on students and adolescents.  While Glasser helped define 
the moments of exceptionality within the classroom experience, Dewey helped in determining 
how teachers were scientists and artists in urban secondary math and science classrooms. 
Study Summary 
 There are a number of reasons I was compelled to research engagement as a way to 
explore teaching as an art and a science.  I was first drawn to understanding the exceptionality of 
teachers because a good teacher has the greatest impact on student achievement (Darling-
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Hammond, 1996).  When the Every Student Succeeds Act was passed and determined that 
student engagement could be a measure of school success, I wondered how were federal and 
state governments going to measure a qualitative element of the student’s school experience?  As 
a special educator, I often found myself coming across general education teachers who seemed 
very effective at getting students engaged in the classroom experience.  I ended up asking myself 
what was it about those teachers that made them so good?  Eventually my thoughts would go 
back to that section in the Snowman and Biehler text and wonder if teaching was more of an art 
or a science.  Eventually, those questions and ideas led me to a more nuanced and specific 
research question, which was to figure out what urban math and science teachers were 
controlling for in their classrooms to positively impact student engagement.  Ultimately, my 
research question was: in what ways do urban secondary math and science teachers impact the 
classroom in regard to purposeful and effective student engagement to demonstrate their teaching 
practice as an art and a science? 
 Dewey (1938) wrote about flexible purposing, or a teacher’s ability to flex and allow for 
fluidity of the curriculum, content, and instruction to meet the needs of the learners within the 
experience and the intention to meet the specific goals around the student’s growth.  The 
teacher’s ability to flex, to respond to student need, and to adapt on a moment’s notice is the art 
of teaching.  The science is the foundation and the design of the experience before the learner 
even sets foot inside of the classroom.  If we are to think about the discovered themes, teacher 
and student relationships align more closely with the art, whereas classroom structures and 
logistics with the science.  Curriculum and instruction lies in the middle, connecting the two 
other themes as an art and a science.  Although Dewey is considered by some to be America’s 
first preeminent philosopher, and he wrote volumes concerning his beliefs about education, arts, 
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democracy, and ethics; I determined that there are three salient points to take from Dewey’s 
philosophy.  First, education must be student-centered, meaning that the teacher must be willing 
and able to develop an understanding of who their students are and where they are coming from.  
Second, education must be focused on growth and a growth that is purposeful and moral in its 
aims and intentions (Dewey 1909/1975; Noddings, 2012).  Third, education is understood 
through the idea of experience.  Experiences are not isolated, nor are they simply activity or 
action (Goeken-Galliart, 2005).  Experiences are able to shift worldviews of the individuals 
within them, a notion that aligns closely with the goals of public education (Dewey, 1938). 
Appreciating the nuances of the art and science of teaching does not have to be seen 
through a Deweyian lens but can also be looked at using William Glasser’s work.  A teacher who 
designs a classroom experience for students to have opportunities to meet most of their basic 
needs during the course of the class period is setting the students up to include math or science 
class in their quality world and can be considered a scientist.  The quality world for a student is 
the place where they can best meet their basic needs and includes the people, the items, and the 
ideas that most make individuals feel good about meeting their needs (Glasser, 1998).  The 
artistry of encouraging and allowing students to meet all of their needs is connected to the 
flexibility that Dewey writes about, but this art is also connected to the way teachers design the 
experiences in their classrooms that allows for students to meet their needs.  Glasser identifies 
the four psychological needs as love and belonging, power, freedom, and fun.  These four needs 
can only be met after an individual meets their safety and survival need, which includes things 
like water, food, clothing, and shelter.  In the case of the classroom setting, the safety and 
survival need was met when students were able to feel a sense of security that was often tied to 
consistency of the experience.  Students were able to meet their needs when teachers flexed and 
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repurposed any of the 21 elements, but they were also able to meet them when teachers created, 
designed, and then implemented strategies that were inherently designed to allow students to 
meet all of their needs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Exceptional teaching as a student-centered, growth-minded aesthetic experience.  
Under the umbrella of a student-centered, growth minded aesthetic experience, there are 21 
teacher-controlled elements that build three themes creating the art and science of teaching 
allowing for students to engage in the classroom experience while meeting their basic 
psychological needs. 
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Implications of the Study 
 The implications of this study will be written about in two areas.  First, I consider 
teaching as an art and share the implications for teaching in an urban math and science classroom 
as an artist.  Second, I examine teaching as a science in terms of the three themes (classroom 
structures and logistics, curriculum and instruction, and teacher and student relationships) and 
provide three concrete observed classroom examples of teacher-controlled elements that directly 
correlate with the theme. 
Teaching as An Art 
The key word to describe teaching as an art is unique.  Each teacher owns a unique 
approach towards the classroom experience and opening it up to meet student needs and student 
growth.  For some teachers, the interpersonal and communal feel of the classroom appeared to 
take precedence over the scheduled content and curriculum.  For others, the skills or content of 
the day were more important than the relationships amongst students and teachers or the 
students.  Still other teachers put precedence on their classroom structures and logistics.  The 
focus and priority changed over the course of the class period, as some teachers had to adjust 
based on students coming in late, missing supplies, or behavioral disengagement amongst their 
students.  It was artistry when the observed teachers were cognizant of the students’ lack of 
connection with the experience and then altered their plans and procedures as necessary.  
Teachers who demonstrated their practice as gardeners, navigators, or conductors were the true 
artists and those who embraced these metaphors, most likely without knowing, were seemingly 
able to make a larger impact for positive student engagement in any of the three domains.  The 
implication, therefore, is that teachers need to be aware of their practice and the experience that 
they create within the classrooms’ walls.  They must allow for alterations, flex, and change 
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within each of their unique class periods because each experience has its own demands and 
needs.  It is simply not enough to lead students through structures, provide curriculum, or build 
relationships.  Instead teachers must develop experience, a period in time within a specific space 
that allows the students to truly absorb what they are living through in that moment in time with 
that group of people. 
Teaching as A Science 
The art cannot be exploited to its full extent without a concrete, solid foundation rooted in 
the science of teaching.  Both Thorndike and Dewey were committed to researching best 
educational practices and even though Dewey knew that each experience was unique, there were 
patterns and routines that should be replicated and repeated due to their effectiveness (Tanner, 
1997).  Within each theme, there were a number of teacher-controlled elements that were 
effective across classrooms and subject area at Middleton.  Below is a table that provides the 
reader with a concrete example of scientific teacher behavior that effectively promoted student 
engagement in the classroom experience. 
Table 5 
Themes with examples 
Theme Example (element) 
Classroom structures 
and logistics 
Encouraged student partnership through classroom design. (physical 
space). 
Teacher and student 
relationships 
Built time into lessons for students to ask questions and request help 
(questioning, seeking help). 
Curriculum and 
Instruction 
Created thoughtful and purposeful lesson agendas and instructional 
tools (instruction). 
 
While this list is not exhaustive, it provides a simple review of the reported data from chapter 
four and some of the analysis from chapter five.  Much like the teachers’ artistry, the teachers’ 
approaches to science were also fairly unique.  There were only two glaring similarities between 
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Middleton’s math and science teachers, other than the schoolwide structures they were working 
within.  One was the fact that all 11 teachers encouraged and designed their classroom space and 
content to group or partner students to collaborate, connect, and communicate throughout the 
class periods.  The other was that all of the teachers were consistently moving around the 
physical space of the classroom, oftentimes with the intention to connect closer with their 
students.  Ultimately, these similarities of student connection allowed for the science of teaching 
to play out in the classroom experiences. 
Recommendations for Practice 
Teachers must consider how students are meeting their psychological needs when 
developing and creating their classroom structures and logistics, designing and implementing 
curriculum and instruction, and relationship building with their students.  What follows are 
recommendations for how teachers can impact their practice in terms of the five basic needs as 
an artist and a scientist. 
Although Glasser’s choice theory does not arrange the psychological needs in a hierarchy 
(Glasser, 1998), it is important for an environment to be created in which students can feel safe 
and secure.  In the classroom, this is seen most explicitly through consistent practices.  When 
teachers developed and implemented classroom structures and logistics that were consistent and 
expected, then the students in the observed classrooms responded with behavioral engagement.  
For example, one of the teachers had identified a spot in the classroom where students were to 
pick up the day’s materials after they walked into the classroom.  In both of this teacher’s class 
periods, students were observed to collect their necessary materials and were prepared to engage 
in the learning experience.  Therefore, it is important for teachers to develop a set of consistent 
practices that are easily accessible for students to engage in the classroom experience.  In the 
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observations, I noted that many teachers had explicit routines designed for the beginning of the 
classroom experience, but far fewer had anything routine designed for the last five to ten minutes 
of the period.  I recommend that teachers also develop concrete and consistent routines in which 
to close the classroom experiences. 
High school students ache to meet their power need in school, and it important for 
teachers to build in and create opportunities for students to meet this need because of its 
correlation with cognitive engagement.  In the observations, students meeting their power need 
was most apparent when students were tasked with being leaders in the classroom experience 
when they were asked to assist in teaching their peers.  This was an effective method of engaging 
students cognitively while also giving them opportunity to meet their power need.  While this 
practice can be scientifically mapped out in lesson planning, teachers should also work to 
identify moments and students in the moment who would benefit from meeting their power need 
in the classroom experience as this process will allow the student to cognitively engage. 
Much like the power need, the freedom need is also difficult for students to meet in 
school.  However, it is this need that Glasser argues students have accepted they will not meet as 
readily in the school setting (Glasser & Gough, 1987).  Glasser’s belief was supported in the 
observations over the course of two months at Middleton.  However, when teachers did allow 
students freedom-either selecting how the lesson was going to continue or what product they 
could produce for final work-it allowed the students opportunity to meet both their freedom and 
power need while simultaneously cognitively engaging in the classroom experience.  It is my 
belief that it is this conglomeration of meeting students’ power and freedom needs while they are 
cognitively engaged that sets the stage for the most growth.  It is important for teachers to find 
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opportunities in experiences that give students room to grasp freedom and exploit it in making 
choices to move towards educative growth. 
It was Buber who wrote about the I-Thou dialogue and who explained it as a relationship 
between two equals who authentically recognize one another as such (Morgan and Guilherme, 
2000).  Teachers who truly want students to meet their love and belonging need in the classroom 
must connect with their students at Buber’s level of authenticity.  It is important for teachers and 
students to see one another as equals in that each individual brings to the relationship traits and 
characteristics that the other truly and authentically recognizes and appreciates.  The teachers 
who were most effective in building relationships with their students were those that were 
authentic in who they are.  They were open, consistent, and made eye contact with students; they 
were open to hearing and listening to them and seemed to understand that their relationship was 
reciprocal.  It appeared that the teachers were also meeting their love and belonging need in the 
interaction.  They admitted when they made mistakes and were willing to problem-solve with the 
students.  When students have a positive relationship with their teachers, they are not just more 
likely to be engaged, they also achieve more academically (Roorda et al., 2017).  In this 
particular research, I was unable to determine levels of students’ academic achievement, but the 
tone of the classroom felt light-hearted, intimate, animated, and enthusiastic when the teachers 
and students were working together to meet their love and belonging needs. 
Much like the freedom need, I observed that is was difficult for students to meet their fun 
need in the classrooms.  One of the consistencies I noticed was that when teachers planned for 
student movement and student-to-student communication, then there were more opportunities for 
students to have fun in the classroom.  Too often, students who were having fun were also the 
students who were behaviorally disengaged in the classroom experience.  I recommend that 
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teachers build in more opportunities for students to behaviorally and affectively engage in the 
classroom experience while meeting their fun need.  Sometimes this can be done organically.  
For example, if a lesson is not working out as expected, it would be beneficial for teachers to flex 
their plans and reorder the composition to give students the ability to get up, move around, and 
interact with one another.  Silence did not necessarily tie to any of the three constructs of 
engagement, but it was not uncommon to observe students laughing and talking with one another 
when working on a math problem together or getting ready to take a look at a slide under a 
microscope.  Middleton teachers that encouraged students to collaborate with one another 
opened up opportunities for students to meet their fun need.  More opportunities for students to 
make connections and work with one another is an accessible way for teachers to design the 
experience in a way for students to meet their fun need.  Glasser (1998) writes that fun is 
inherently connected with desire and ability to learn, so it only makes sense that teachers make 
this connection in their classroom. 
Study Limitations 
 One of the limitations of this study was the number of participants observed.  Instead of 
discovering a number of commonalities among teachers in the same school with similar student 
populations, I was met with the uniqueness and distinctive traits that each teacher brought to the 
designed classroom experiences.  Each experience was unique to the teacher, the students, the 
space, and the time of the observation.  Had I observed fewer teachers with more common traits 
between them such as the same subject area or same grade level, I think I would have been able 
to tease out more distinct common traits, abilities, and practices. 
 Due to one of the binding elements of this case study—that the classes had to be an 
academic level course, I unexpectedly ended up observing in a number of freshmen and 
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sophomore grade level courses.  One of the bound elements of the collective case study was not 
the age or grade-level of the students, but of the 11 observations, only two were in in courses that 
were primarily designed for juniors and none were for seniors.  As a result, the data was skewed 
towards the teacher-controlled elements that impact not just math and science classrooms but 
also freshmen and sophomore math and science classrooms. 
 The data collection method was an observation record that I typed during the 22 
observations.  Although I was able to write, on average, one note (of two sentences in length) per 
minute, with over twenty-five people in the classroom, noise from multiple directions, and a 
content area that was not my specialty, there were some teacher-controlled elements that I 
missed during each observation period.  Not being able to record the data (audio or visual) was a 
limitation of this study.  Limiting my data collection only to observation and artifact review was 
also a limitation of this study.  By not using interviews, I was unable to fully understand the 
reasons and purposes behind the observed teachers’ intentions and actions.  Instead, I had to 
make educated assumptions in the observer’s comments about why teachers were making the 
choices they were. 
 As with all qualitative research (Bogdan & Biklen, 2007), one of the limitations of this 
study was the potential for my bias to leak through the data and impact my findings.  As a 
researcher who also completed the observations at the school I work in, I had professional 
relationships with not only the teachers observed but also some of the students in the classrooms.  
As such, it was difficult for me to always play the role of a “nonparticipant” or as an observer 
who was simply there, taking notes and observing from a distance (Creswell, 2016).  There were 
a number of times when I connected with students I knew after they initiated conversation with 
me and interacted with the teachers in the classroom.  During the data analysis and interpretation 
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process, I took the approach to look at the practices and elements that were exceptional or 
effective at engaging students in the classroom experience.  A reader might leave this 
dissertation thinking that the 11 observed participants were incredibly effective at their craft, and 
while many of the teachers I observed were regularly exceptional, there were a number of 
observed moments in which students were completely disengaged in the experiences that had 
been cultivated.  The objective of this work was not to highlight what was not working, but to 
examine those artistic and scientific practices that were effective.  There is an inherent limitation 
by only looking at the positive attributes, techniques, and processes of the observed teachers. 
As Goodlad (2016) wrote once a teacher starts class, and closes the door, we lose the 
opportunity for further insight as professionals.  It is unfortunate that we close our doors so often 
in education, so one of my goals as a researcher was to demonstrate professionalism as a 
colleague and approach this research with reflection and sincerity so that we are more 
comfortable and willing to open our doors to finding out the artful and scientific practices in 
education. 
Recommendations for Further Research 
This study could be easily replicated with a focus on secondary English and social studies 
teachers.  It would be interesting to see if the findings were similar or if there are some distinct 
trends and consistencies across the liberal art classrooms.  It would allow the researcher to gain 
further insight into knowing if the findings were particular to the math and science classrooms or 
an urban high school. 
For this study, I used a definition for urban that was based on the population size of the 
city I was researching within.  In 2018, urban has a connotation that indicates a school with 
racial, ethnic, religious, and socio-economic diversity and a school that is lacking in resources 
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(Adams & Adams, 2003).  Urban schools are those that serve an at-risk population, or students 
who are living with just one parent, living at or below the poverty level, those students with at 
least one parent without a high school diploma.  While Middleton has a diverse population, it did 
not fit the description that I read about in many of the texts describing urban schools and as a 
result, the data was impacted by the students’ lives outside of school.  The majority of students at 
Middleton (if we look only at socioeconomic status as a guide) have their safety and security 
need met outside of school.  A recommendation for another study is that research be conducted 
in an urban setting in which the students and teachers were facing more of the economic 
hardships and lack of resources that is more often used to describe urban schools because the 
varied importance of the elements and themes could look quite different in a school where 
students are coming without their safety and security need met at home. 
As I was completing observations of the same course taught by different teachers, I was 
surprised by how different each of the classroom experiences felt within the same course.  It 
would be valuable for teaching to understand what defines exceptionality by conducting a 
collective case study in these courses with the intention of determining what the differences and 
similarities are within the classroom space of the same course at the same school. 
I was able to gather lots of different data points, despite the study being bound by fairly 
specific factors.  It would have been interesting to observe two or three secondary math or 
science teachers multiple times (i.e., one time per week) during the middle of the school year to 
really get a feel of the curriculum sequence and structures.  Had I not been a teacher at 
Middleton, I do not think I would have been able to decipher some of the cultural aspects of the 
classroom as quickly as I did.  A long-term study in the same classroom would allow for a 
researcher to come across and develop a feeling for the culture naturally. 
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Conclusions 
 When writing about, thinking about, and performing the act of teaching, the juxtaposition 
between the words art and science is not or; it is and.  Special care must be paid attention to both 
the art and the science when teachers are controlling for the elements that make up the classroom 
experience.  It is the uniqueness and distinctive elements of the aesthetic experience that make 
teaching an art and a science.  Teachers must first start with considering the classroom structures 
and logistics, for without this garden in which to allow the roots of the experience and students to 
grow within, few educative experiences can take place.  Curriculum and instruction map out the 
route for students to move through the content with and in order to be truly artful and scientific 
simultaneously, teachers must develop a process in which students power their way through.  
Authentic relationships between teachers and students are the final component of exceptional 
teaching.  Without the relationship between student and teacher, students will not trust their 
teacher to direct their way through the aesthetic experience.  No one can truly understand what 
another individual goes through during an experience, what they feel, what they understand, or 
what they engage with.  As teachers, we must embrace our roles as artists and scientists to create 
the aesthetic experience that is most engaging for each of our students. 
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Appendix A: Participant Consent Form 
General	Consent	Form	[IRB	Reference	Number:	1223196]		
You are invited to participate in a research study about how teacher controlled elements of the 
classroom experience impact student engagement. You were selected as a possible participant 
because you teach high school math or science in an urban public school. You are eligible to 
participate in this study because you are licensed in high school math or science and have taught 
for at least five years. The following information is provided in order to help you make an informed 
decision whether or not you would like to participate. Please read this form and ask any questions 
you may have before agreeing to be in the study. 
 
This study is being conducted by Tara Mennitt under the tutelage of Eleni Roulis, PhD through 
the Department of Education, Leadership and Counseling at the University of St. Thomas. This 
study was approved by the Institutional Review Board at the University of St. Thomas.  
 
Background Information 
The purpose of this study is to determine what teacher controlled elements of the classroom 
experience influence student engagement.  Math and science teachers want their students to be 
engaged in the curriculum and materials presented, but these subjects are repeatedly called difficult 
for students to demonstrate competency in.  Student engagement is connected to academic 
achievement; therefore it is valuable to determine a greater understanding of what teacher-
controlled elements of the classroom experience are impacting engagement.  Many education 
researchers and philosophers consider teaching to be an art and science, and I am interested in 
exploring this concept further.  All data collected will be interpreted and analyzed through the lens 
of teaching as an art and a science. 
 
Procedures 
If you agree to participate in this study, I will ask you to do the following things:  participate in 
two period length classroom observations and one 45-minute interview.  Observations will entail 
the researcher (Tara Mennitt) in the classroom typing running observational notes.  The interview 
will be recorded using a digital medium and transcribed by the researcher. Interview locations and 
time will be selected by you, along with the specific class in which the observations will take place 
during.  Please note that the class selected must be a general level, independently taught course. 
 
Risks and Benefits of Being in the Study 
Teachers who agree to be part of this study may be recognized for their participation because of 
the role the researcher has in the school district.  If a colleague who also received an invitation to 
participate sees the participant being observed or interviewed by the researcher, it is possible their 
participation in the research study would be exposed. 
 
There are no direct benefits for participating in this study.  
 
Privacy  
Your privacy will be protected while you participate in this study. Following completion of data 
collection (observations, interviews) all participants will be assigned a pseudonym.  All raw data 
will be protected on a password-protected computer.   
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Confidentiality 
The records of this study will be kept confidential. In any sort of report I publish, I will not include 
information that will make it possible to identify you.  The types of records I will create include 
interview recordings/transcripts and observation protocols.  These files will be saved on a 
password-protected computer in which only the researcher will have access to it.  Audio files of 
the interviews will be erased from the mobile device on which it is recorded following an upload 
onto a computer.  All signed consent forms will be kept for a minimum of three years upon 
completion of the study. Institutional Review Board officials at the University of St. Thomas 
reserve the right to inspect all research records to ensure compliance.  
 
Voluntary Nature of the Study 
Your participation in this study is entirely voluntary. Your decision whether or not to participate 
will not affect your current or future relations with me, your school or the University of St. Thomas. 
There are no penalties or consequences if you choose not to participate. If you decide to participate, 
you are free to withdraw at any time without penalty or loss of any benefits to which you are 
otherwise entitled. Should you decide to withdraw, data collected about you will not be used. You 
can withdraw by emailing me directly.  You are also free to skip any questions I may ask during 
the interview. 
 
Contacts and Questions 
My name is Tara M. Mennitt. You may ask any questions you have now and any time during or 
after the research procedures. If you have questions later, you may contact me at 609-306-8432 or 
menn2251@stthomas.edu or my academic advisor, Eleni Roulis at 612-867-3944 or 
e9roulis@stthomas.edu.  You may also contact the University of St. Thomas Institutional Review 
Board at 651-962-6035 or muen0526@stthomas.edu with any questions or concerns. 
 
Statement of Consent 
I have had a conversation with the researcher about this study and have read the above information. 
My questions have been answered to my satisfaction. I consent to participate in the study. I am at 
least 18 years of age. I give permission to be audio recorded during this study.   
 
 
You will be given a copy of this form to keep for your records. 
 
______________________________________    _____________  
Signature of Study Participant      Date 
 
 
_______________________________________________________________    
Print Name of Study Participant  
 
 
______________________________________    _____________  
Signature of Researcher       Date 
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Appendix B: Observation Data Protocol 
 
Pre-Observation Comments: 
 
 
 
 
  
Observation Logistics 
Class:  
Student Count:  
Other adults/staff members:  
Assigned seats/seating chart: 
Time:  
Date:  
Teacher:  
School:  
 
Observation Data  
Time stamp: narrative 
 
 
Time stamp: narrative 
 
 
Time stamp: narrative 
 
 
 
The classroom teacher was observed displaying the following behaviors: 
 
1. The teacher was available for students when needed [affective] 
2. The teacher appeared to listen to his/her students [affective] 
3. Rules that were posted and adhered to appeared to be fair [affective] 
4. The teacher appeared interested in the students as individuals [affective] 
5. The teacher checked in with students to see if they understood what they were doing 
[affective] 
6. The content of the classroom had purpose and was relatable for the students [cognitive] 
7. The teacher was open and honest with the student [cognitive] 
8. Students had a voice in the classroom experience [cognitive] 
9. The teacher created an environment that was hopeful [cognitive] 
 
Post-Observation Comments: 
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Appendix C: Example of Complete Observation 
 
Observation 1 – October 15, 2018 
 
Pre-Observation Comments 
Curie teaches Biology.  This group will be mainly sophomores.  This is a new classroom 
for Curie as all of the Biology teachers just moved into a new wing.  A biology test is coming up 
so I think I will have an opportunity to see a review. 
 
Observation Logistics 
Class: Biology 
Student Count: 29 + 1 student aide 
Other adults/staff members: None 
Assigned seats/seating chart: Yes (but students were able to move around during independent 
work time.) 
Time: Period 3 10:30 – 11:25 
Date: Monday, October 15, 2018 
Teacher: Curie 
School: MHS 
 
Observation Data 
Data [with evidence of opportunities for ABC 
engagement & evidence of the 4 Basic Needs] 
Categories (elements of the classroom 
experience) 
Themes, Tone, Art 
or Science 
10:29 A student asked to use the 
restroom, Curie asks her to wait 
10 because they're going to go over 
something first. [AFFECTIVE] (I 
think this is a good way to handle 
this question and I think the 
conversation was open enough that 
if the student couldn’t wait 10 
minutes, then she would have been 
able to tell Curie that.) 
 
10:30 The bell rings, Curie walks 
in, (she was by the door, in the 
hallway, getting students to class) 
says something about seats, heads 
up to the front of room, 
references the PP which has a 
question "Share with your table 
three things you do to care for the 
earth." [BEHAVIOR] {POWER} 
Students walk in as she talks to the 
entire group. 
 
student-to-teacher communication; 
questioning (student) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
behavior management; teacher-to-
student communication; classroom 
structure & organization; use of 
technology 
 
 
 
 
 
 
-; classroom structures 
& logistics; - 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative; classroom 
structures & logistics 
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10:31 Curie has a clipboard.  
There is a lot of talking amongst 
students. Some are on task, talking 
about what they should be doing to 
care for the earth. {LOVE & 
BELONGING} Curie mentions 
something about ecology and 
being a citizen. [COGNITIVE] 
(Curie’s clipboard may have 
attendance, tardy taking for her to 
account for students.) 
 
10:32 She tells these students that 
they are very creative. {POWER} 
When students share out, Curie 
agrees and continues to talk 
about why the examples students 
are sharing are good. 
[COGNITIVE] {POWER} (Each 
student from the table groups shares 
one thing that they can do to care 
for the earth.) She goes to each 
table in counter-clockwise order.  
Only one student from each table 
shares -she doesn't verbally call on 
the table, but just points at the 
group. [BEHAVIOR] {LOVE & 
BELONGING} (Even if not all 
students were engaged, all of the 
table groups were engaged to be 
able to answer this question. It’s 
quick.  We’re only 3 minutes into 
the class period and Curie has 
gotten each group to share 
something and getting the student 
brains focused on science.) 
 
10:33 We are wrapping up 
ecology and it’s nice to see how 
what we're learning about is 
affecting the rest of the world. 
[COGNITIVE] {POWER} 
 
10:33 Curie references the weekly 
agenda on the white board. 
[BEHAVIOR] There is M, T, W, 
use of technology; classroom structure 
& organization 
 
 
 
 
 
classroom community 
 
 
 
 
 
 
 
 
 
 
reassurance/confidence; teacher-to-
student communication 
 
 
 
 
 
 
 
classroom structure & organization; 
classroom environment; student-to-
teacher communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
classroom community; schedule/ 
planning 
 
 
 
 
schedule/planning; classroom structure 
& organization 
 
informative; classroom 
structures & logistics; 
science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative; teacher & 
student relationships; 
art 
 
 
 
 
 
 
-; curriculum & 
instruction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative; curriculum 
& instruction, 
classroom structures & 
logistics; art 
 
 
informative; curriculum 
& instruction; science 
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Th, F - however, it is a short week 
so she makes a joke about its 
length. (If a teacher takes the time 
to create the weekly agenda, make 
space for it on the board- it’s good 
that it’s referenced and talked 
about.) Tells students what they 
are doing on Monday and 
Tuesday. [BEHAVIOR] She lets 
them know grades are up to date 
because of the conferences. 
{POWER} [AFFECTIVE] She 
says she won't see the students on 
Th/Fr unless they see each other 
somewhere in the Twin Cities. 
 
10:35 Let's get to the project 
explanation. (T is a work day).  It 
is an Environmental Issues project. 
(Gives the project a name, clear & 
concise.) The slide has time, 
format and rubrics plus some 
pictures.  Curie walks around to 
each table of four handing out the 
assignment worksheet.  She tells 
them to read through 
independently before she goes 
into the explanation. (This gives 
the students who get the assignment 
sheet first something to do as they 
wait for others to get their sheet.) 
 
10:36 Some students have their 
hands raised.  Curie asks if there 
are questions but asks students to 
hold until she has gone over the 
assignment requirements. 
[AFFECTIVE] (I think it’s good to 
acknowledge that students have 
been seen when they have their 
hands raised, but also to let them 
wait until the teacher has 
potentially gone over the 
assignment/questions that were 
asked. 
 
 
 
 
 
 
 
 
 
schedule/planning; classroom structure 
& organization 
 
 
 
 
 
 
 
 
 
 
classroom structure & organization; 
schedule/planning 
 
 
 
use of technology 
teacher movement 
 
guided practice; on-task behavior; 
classroom structure & organization 
 
 
 
 
 
 
 
 
 
 
 
questioning (teacher); teacher-to-student 
communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative, light-
hearted; curriculum & 
instruction; science 
 
 
 
 
 
 
 
 
 
 
 
informative; 
classrooms structures 
& logistics; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative, frank; 
classroom structures & 
logistics; science 
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10:36 There are four options for 
student output: paper, 
presentation, poster, and brochure. 
{FREEDOM} [BEHAVIOR] She 
goes through each option by 
asking questions about what they 
will look like.  These include 
posters, brochures, presentation, 
and paper.  The unified theme is 
"environment issues." (By 
providing choice, this allows 
students some freedom to make the 
best decision for what they are best 
at.  It’s build-in differentiation.) 
 
10:37 She references the weird 
Cane Toad video, makes a quick 
joke as she shows students 
examples of posters because 
posters are usually the most 
popular. {FUN} (By only showing 
examples of the posters, this may 
lead students to think that the other 
options are not as favorable or they 
may not know what how their 
project should look.) 
 
10:38 The student question is about 
it being individual.  It is.  She then 
goes to her computer (which is 
located next to the PP) and starts 
talking about the individual 
rubrics for each of the choices.  
She shows students where to get 
them within large ecology 
slideshow. (All of this information 
is tied to Curie’s website.) 
 
10:39 Curie pulls up the signup 
sheet.  It is a digital sign up on 
Google Sheets.  Students write 
down what Ecological Issue they 
want to work on.  Students put in 
their choice typing into Curie's 
computer. {FREEDOM, POWER} 
[BEHAVIOR] She stands at the PP 
 
student responsibility 
 
 
 
questioning (teacher) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
teacher-to-student communication 
guided practice 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
assessment (formal, summative) 
 
 
 
 
 
 
 
 
 
use of technology 
 
 
use of technology; student 
responsibility; student movement 
 
 
 
 
 
informative; classroom 
structures & logistics, 
curriculum & 
instruction; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative, chatty, 
light-hearted; 
classroom structures & 
logistics; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative; classroom 
structures & logistics, 
curriculum & 
instruction; science 
 
 
 
 
 
 
-; classroom structures 
& logistics; science 
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and watches, assists as students put 
in their option. (She’s also making 
sure that each student picks a 
different topic.) 
 
10:40 Students are lined up, 
typing in their choice - on topic 
per student per class. [BEHAVIOR] 
(I think the sheet is organized by 
topic and students write in their 
names. I wonder if it would be 
helpful for there to be a graphic 
organizer for the students to use as 
a guide for note-taking.  Curie said 
something about being assessed for 
in-class work, wouldn’t that be a 
way to assess how students use 
their time?) Students are then 
instructed to get their 
Chromebooks, sit down and start 
working. 
 
10:42 Curie has given a few 
directions, tips during this time.  
The line is still very long as 
students enter their name next to 
their choice.  There are four to five 
students sitting with their 
Chromebooks out. (Are these 
students who were excited about a 
particular ecological issue? Or were 
they just quicker to the sign up?) 
 
10:43 Curie watches the PP and the 
students signing in to their 
Chromebooks simultaneously.  
Students are able to talk and 
connect with one another as they 
wait for their turn to start 
working and sign up. {FUN, 
LOVE & BELONGING} 
[AFFECTIVE] This room is 
arranged in table groups (low and 
high top).  Four students can sit at 
each table.  They are not straight, 
but tilted towards the PP and large, 
 
 
 
 
 
 
use of technology; student movement 
student responsibility 
 
 
 
 
 
 
 
 
 
 
 
 
 
use of technology; student movement; 
classroom structure & organization 
 
 
 
 
guided practice; teacher-to-student 
communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
student-to-student communication; on-
task behavior 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-; classroom structures 
& logistics; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
-; classroom structures 
& logistics; - 
 
 
 
 
-; classroom structures 
& logistics; art 
(knowing when to be 
quiet and at rest is 
artful in itself.) 
 
 
 
 
 
 
 
 
 
 
 
 
chatty; classroom 
structures & logistics; 
art 
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long whiteboard at the front of the 
room. (However, the students do 
face one another.  There are some 
students who will have their back to 
the PP. It appears as though Curie 
moves around when she’s talking to 
the whole group, but there are 
students who will be limited with 
what they can see.) The right-hand 
side and front of the room have 
large windows with a counter top 
around them.  There is a bulletin 
board titled "Hey Ms --- What 
did I miss?" and there are two 
folder keepers for Biology and IB 
Biology.  A student aid is busy at 
the counter filing student work.  
Desks and counters are clean.  
Posters are neat.  There is a 
schoolwide expectations posters, 
No cell phone use, and a bell 
schedule. 
 
10:46 More students are sitting 
now, logging into the Chromebook.  
Curie gives a louder direction to 
tell students to start working on 
their research and getting it all 
together. {POWER, FREEDOM} 
[BEHAVIOR] Topics for this 
project include: blast fishing, 
endangered species, poaching, 
smog, etc. etc.  It is due on 
Tuesday, 10/22.  This is in one 
week and falls after the long 
weekend (MEA break). (Assigning 
work over a long break is always 
dicey.  The online grading software 
allows teachers to email all of the 
students in their class.  Is reminding 
students something that someone 
could do? Or is that unnecessary?) 
 
10:47 About six students are still 
waiting to sign up on the Google 
spreadsheet.  Some of the students 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
physical space; classroom environment; 
classroom structure & organization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
teacher-to-student communication; 
behavior management 
 
 
 
 
 
 
schedule/planning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
chatty, informal; 
classroom structures & 
logistics; art 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
informative; classroom 
structures & logistics; 
science 
 
 
 
 
 
informative; classroom 
structures & logistics; 
science 
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have switched their seats from 
where they started working at the 
beginning of the class period. 
[BEHAVIOR] {LOVE & 
BELONGING} A student asks 
something at the spreadsheet, Curie 
says that’s why you're researching 
it and laughs. {FUN} (Curie laughs 
a lot.  It’s fairly distinct, loud, and 
noticeable.  I think it opens up a 
piece of her personality.) 
 
10:48 At this point, the bulk of the 
students are sitting and have 
Chromebooks open in front of 
them.  There are 29 students in the 
room. (maybe 30) plus the student 
aide. (Teachers can accept a student 
aid to help with various tasks and 
have time to study.  This is when 
they have a free period in their 
schedule. I think when a teacher has 
a student aid, it says something 
about their ability to build 
relationships with students. Some 
student likes them enough that they 
want to spend their free period with 
them.) 
 
10:49 All students have signed up 
on the spreadsheet at this point.  A 
student comes up to fix her name 
on the spreadsheet.  Curie goes 
over to one of the tables and 
begins talking to them. 
[AFFECTIVE] {LOVE & 
BELONGING} (Students have a 
rubric to help guide what 
information they need to have in 
their project. Curie referenced it at 
the beginning of the class period.  
My guess is that most of the 
students are just “googling” 
whatever their topic is and seeing 
where it takes them.) 
 
student movement; student 
responsibility 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
on task behavior; use of technology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
teacher movement; teacher-to-student 
communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
chatty; classroom 
structures & logistics; 
art 
 
 
 
 
 
 
 
 
 
 
 
 
 
frank; classroom 
structures & logistics; 
science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
chatty, intimate; 
teacher & student 
relationships 
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10:50 She shouts out to the 
students to get started, get their 
research done, open a doc, start 
taking notes. [BEHAVIOR] 
{FREEDOM} (This is a vague & 
broad direction.  Students have a lot 
of freedom of whether or not 
they’re actually going to listen to it 
and get started with their research.) 
A student stops her as she walks by.  
If it were me... and then gives her 
some examples of how the 
students should get started. 
[AFFECTIVE] (I really think that 
students do not know how to do 
research and get started with tasks 
like these.  I think they think they 
know what to do, but they don’t.) 
 
10:51 Curie has talked to all three 
of the students 1:1 at the front 
left table. [AFFECTIVE] She then 
goes to the high top.  Talks to a 
student about what he is going to 
work on, what his output is going 
to be. {FREEDOM} There are 
students at the far-side of the room 
who are loud, talking about where 
to sit.  Another student asks a 
question. (This is a good way to 
check in with all of the students and 
individualize what they students 
need to get the task done.  Give 
students lots of work time and then 
the teacher has lots of time to check 
in with all of the students.) 
 
10:52 As Curie gets closer to the 
far side of the room, it quiets 
down. She continues checking in 
with each table, talking to 
students. [BEHAVIOR] {LOVE & 
BELONGING} The high-top 
tables allow Curie to talk to 
students 1:1, make eye contact 
with them and not have to crouch 
 
guided practice; teacher-to-student 
communication 
 
 
 
 
 
 
 
 
 
 
classroom community; teacher to 
student communication; behavior 
management 
 
 
 
 
 
 
 
 
teacher-to-student communication 
 
 
assessment (informal); teacher-to-
student communication 
 
 
 
 
 
questioning (student) 
 
 
 
 
 
 
 
 
 
 
 
teacher movement; behavior 
management; assessment (informal) 
 
 
 
 
classroom environment; physical space; 
teacher-to-student communication 
 
 
 
forceful; enthusiastic; 
curriculum & 
instruction; art 
 
 
 
 
 
 
 
 
 
intimate, chatty; 
curriculum & 
instruction, teacher & 
student relationships 
 
 
 
 
 
 
 
chatty; teacher & 
student relationships 
 
 
chatty; teacher & 
student relationships 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
intimate, chatty; 
teacher & student 
relationships; art 
 
 
 
chatty, intimate; 
teacher & student 
relationships, 
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down. {POWER, LOVE & 
BELONGING} [AFFECTIVE] She 
is at their level. (This is an added 
bonus of the high-top tables.  
Always having to crouch down gets 
tiresome after a while. By being on 
the same physical level, students 
are able to meet their power need- 
there is a lack of the physical 
difference.) 
 
10:53 A student aide comes in with 
a pass for another student. Curie 
sees him, gives him eye contact, 
hey! how's it going and takes the 
pass from him. [AFFECTIVE] 
{FUN, LOVE & BELONGING} 
(This might be a student Curie 
knows from a different class or a 
prior year, but the students she 
currently has don’t know that and 
neither do I. The greeting is warm, 
friendly, and inviting.  It makes her 
class seem like a space where 
students would want to be.) She 
goes back to talking to the table 
group she was talking to before.  
She is walking around with a 
pencil in hand and water bottle. 
 
10:54 She checks in with another 
group at the front of the room.  
Talks to this group and is giving a 
specific example about the 
student's topic. [BEHAVIOR] 
They (Curie and the student) 
share a laugh. {FUN, LOVE & 
BELONGING} [AFFECTIVE] She 
continues to get to another table. 
Stops briefly, continues. (If 
students don’t request help- either 
through voice or behavior, then 
what do you do?) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
classroom community; teacher-to-
student communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
teacher movement; use of technology 
 
 
 
 
 
teacher-to-student communication; 
classroom community 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
classroom structures & 
logistics; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
enthusiastic; student & 
teacher relationships; 
art (Showing that 
everyone is welcome in 
the space is an art.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
chatty, intimate; 
teacher & student 
relationships; 
curriculum & 
instruction 
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10:55 She gets the student who 
owns the pass her pass, tells her 
what time she needs to leave. 
 
10:56 (In-class OC: We briefly chit 
chat when a weird noise comes up.  
They are still doing some 
construction stuff in the area above 
her classroom.)  She sees a student 
who asks for attention and walks 
over to him. [BEHAVIOR] The PP 
is on freeze - the sign-up 
spreadsheet is still up, visual for all 
students.  She is going on to the 
software program that lets teachers 
record attendance.  Students are 
free to move around the 
classroom. [AFFECTIVE] 
{FREEDOM} 
 
10:57 Some students are talking 
about grades, others are chatting 
about their project. {LOVE & 
BELONGING} There are eight to 
ten students quietly looking at the 
Chromebooks.  The annoying noise 
comes up again.  A few students 
notice.  Curie tells the students 
what the noise is. (I don’t think 
many, if any of the students are 
paying attention to what the noise 
is.  Most are ignoring it.) 
 
10:58 Curie is talking with two 
students, going through some of 
the research.  A student comes up 
with a question about the poster.  
Curie is able to show her 
expectations on the past examples 
from the year prior. 
[BEHAVIOR] (She does not appear 
to have example of Slideshows, 
brochures or papers.  I know that 
later she talks about specific 
expectations for the Slideshow – 
how many words per slide and how 
 
 
 
 
 
 
 
 
 
 
seeking help; teacher movement 
 
 
 
 
 
 
 
student movement; student 
responsibility 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
teacher-to-student communication 
 
 
 
 
guided practice 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-; teacher & student 
relationships 
 
 
 
 
 
 
light-hearted; 
classroom structures & 
logistics; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
intimate; teacher & 
student relationships, 
curriculum & 
instruction; science 
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the students will present their 
information.  It’s not a slideshow to 
give information on the topic.  It’s a 
slideshow to guide a presentation.)  
She goes back to looking at the 
Chromebook with the two students 
and talking about something. 
{FUN, LOVE & BELONGING} 
There is some laughter, that is so 
exciting. [AFFECTIVE] 
 
11:00 Cool, totally. (In-class OC: 
I've heard those words a few times 
so far.) 
 
11:00 Curie is back at her 
computer, putting in attendance. 
She has the spreadsheet up.  A 
student comes up to her and asks 
her a question.  She responds. 
More of the groups have quieted 
down. (The quiet work time allows 
Curie to deal with some of the 
administrative tasks that must be 
done during the class period.) 
 
11:01 Curie is back to a young man 
who was showing her something 
before.  There is a big smile on 
her face. [AFFECTIVE] {FUN} 
She gives some direction about 
how he should use this example. 
{POWER, FUN} [BEHAVIOR] 
(How easy it is to smile when a 
student shows a teacher something 
they are excited about.) 
 
11:04 (In-class OC: Curie and I 
chat a little and she shows me some 
prior student work from the wanted 
poster.  She tells me about the Wall 
worthy of work, which is a plain, 
blank space that she's going to use 
to hang up excellent student work.) 
 
 
 
 
 
 
 
 
 
 
 
teacher-to-student communication; 
classroom community 
 
 
 
 
 
 
use of technology; schoolwide 
structures 
 
seeking help; questioning (student) 
 
 
 
 
 
 
 
 
 
 
 
 
 
classroom community; guided practice; 
teacher-to-student communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
chatty, light-hearted; 
student & teacher 
relationships 
 
 
 
 
 
 
frank; classroom 
structures & logistics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
intimate; chatty; 
student & teacher 
relationships 
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11:05 She goes to work with a 
student, on her way stopped by 
another and then moves to the 
student who she was going to 
connect with.  She does and then 
starts talking to another table 
group.  She is referencing the 
news (about sunscreen) and 
connecting to the ecology 
project/coral reefs. {POWER} 
[COGNITIVE] (Here is a real-
world connection, something that 
students can grab on to- to care 
about.) She continues to check in 
with students.  Find everything 
you need? [AFFECTIVE] {LOVE 
& BELONGING} 
 
11:06 And she starts talking to 
another student 1:1. 
[AFFECTIVE] He is explaining to 
her what he's working on, what he's 
planning on doing. {POWER} The 
construction noise goes again, it 
louder and you can feel it vibrate 
the space.  None of the students 
seem to notice. 
 
11:07 A student asks Curie a 
specific question.  There is still a 
lot of chatter amongst the table 
groups. {FUN, LOVE & 
BELONGING, POWER, 
FREEDOM} (The independent 
time allows students to meet all of 
their needs.  They have the freedom 
to do what makes the most sense 
for them.  As long as they’re 
behaving in a way that presents the 
allusion of on-task behavior- they 
won’t be bothered.) I'm not sure 
how many of these students are on-
task.  (Curie is available. Students 
are making choices about how to 
use their time.  She’s giving them 
the time to get work done, so they 
guided practice; teacher movement; 
teacher-to-student communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
classroom community; questioning 
(teacher) 
 
 
 
teacher-to-student communication 
 
 
 
 
 
 
 
 
 
 
 
questioning (student); student-to-teacher 
communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
chatty, intimate; 
student & teacher 
relationships; art 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
intimate; teacher & 
student relationships; 
art 
 
 
 
 
 
 
 
 
 
chatty, light-hearted; 
classroom structures & 
logistics 
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can’t complain about not having the 
time to get work done.) 
 
11:08 A student returns from the 
bathroom. Curie sees her and says 
thanks for being fast.  Curie goes 
to the other side of the classroom 
and checks in with the group on 
the other side. [BEHAVIOR] She 
is talking to them about the 
presentation format. She has a big 
bias for pretty slides.  She is 
outlining her expectations.  If I 
can read it faster than you can say 
it, I'm going to be pretty bored.   
 
11:09 She walks back up the 
middle aisle.  A student says she 
found a pretty good article. Curie 
says that's great, I'm familiar 
with that case. It works. 
[COGNITIVE] {POWER} (This 
demonstrates Curie’s knowledge of 
the topic/subject.) 
 
11:10 No one is looking for help.  
Curie stands at the edge of the 
class. Surveys the scene.  No one 
is calling for attention.  She goes 
over to desk, Chapstick, drinks 
some water.  Starts walking 
through the tables again.  It's 
pretty quiet now.  I heard a student 
say, I'm trying to do work. 
{POWER} (I think in response to 
another student trying to distract 
them from what they are trying to 
get done.) 
 
11:11 Curie tells a student that the 
Wanted Poster turned out really 
well. [AFFECTIVE] (In-class OC: 
There is a great view of downtown 
from this classroom.  It's a beautiful 
day with sun and blue skies that 
shine into the classroom.) 
 
 
 
 
 
classroom community; classroom 
structure & organization 
guided practice; assessment 
 
 
 
 
 
 
classroom structure & organization 
 
 
 
 
 
 
 
classroom community 
 
 
 
 
 
 
 
 
 
behavior management; teacher 
movement; classroom environment 
 
 
 
teacher movement 
 
 
 
 
 
 
 
 
 
reassurance/confidence; teacher-to-
student communication 
 
 
 
 
 
 
 
 
 
 
 
 
frank; student & 
teacher relationships 
 
 
 
 
 
 
 
frank; student & 
teacher relationships 
 
 
 
 
 
 
frank; student & 
teacher relationships 
 
 
 
 
 
 
 
thoughtful, light-
hearted; classroom 
structures & logistics 
science (because of the 
setup in Curie’s 
classroom, she doesn’t 
need to be constantly 
checking in with her 
students. The students 
are independent.) 
 
 
 
 
 
 
frank; teacher & 
student relationships 
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11:12 Curie walks around with an 
example poster. [BEHAVIOR] 
Talking to different table groups.  
She shows students the poster.  
Calls their attention to it, says 
something about having to have 
sources on their poster. (Does 
Curie want students to do the 
poster? Or is it that most students 
pick the poster, so she wants them 
to see what her expectations are?)  
She starts talking 1:1 with a 
student about an ancillary idea. 
{FREEDOM} [AFFECTIVE] 
 
11:13 She talks to a few students 
more.  This is because they seem to 
call her over.  I think every 
student in the room has had a 1:1 
or small group conversation with 
Curie at this point in the lesson. 
[AFFECTIVE] 
 
11:14 The student aid comes up to 
her with a question.  She directs her 
question to a space where the 
answer is. (I would imagine that 
sometimes a student aid is more 
trouble than they’re worth.) 
 
11:15 A student has a particular 
question about the elements on 
the poster and references the 
assignment sheet.  Curie tells her 
she needs to check the rubric. 
{POWER} She then shows the 
student how to get to the rubric 
on the classroom website.  (I don’t 
think it would be a bad idea to have 
the students check the rubric 
collectively.  This way they can see 
what they need to have on their 
final product.) 
 
 
 
teacher movement 
 
 
 
 
guided practice; teacher-to-student 
communication 
 
 
 
 
 
 
teacher-to-student communication; 
classroom community 
 
 
 
 
 
classroom community; teacher-to-
student communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
questioning (student); student-to-teacher 
communication 
 
 
 
 
use of technology; guided practice 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
frank, informative; 
curriculum & 
instruction; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
intimate, chatty; 
teacher & student 
relationships, 
curriculum & 
instruction 
 
 
 
 
 
 
 
 
 
 
informative; curriculum 
& instruction; science 
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11:16 A student puts his 
Chromebook away and then talks to 
Curie.  Says goodbye, see you 
tomorrow. [AFFECTIVE] Another 
student (the one with the pass 
earlier) leaves.  Curie is in the 
front of the room, talking to two 
students at the counter.  They are 
pointing out the window, 
referencing things they see. 
{FUN, LOVE & BELONGING} 
[AFFECTIVE] (In-class OC: 
Another biology teacher comes into 
the classroom to bring some 
supplies back or collects them.) 
 
11:18 Curie now has three students 
at the window, talking about what 
they see.  She continues along her 
path, checking in with all of the 
students. [BEHAVIOR] She starts 
at talking to the other Bio teacher 
about the other course they teach 
together.  Curie notices a student 
is looking at her, stops talking to 
him, makes eye contact with the 
student and then starts working 
1:1 with the student. 
[BEHAVIOR] {LOVE & 
BELONGING, POWER} They are 
looking at the Chromebook 
together, manipulating the device. 
(Most of the students are pretty 
adapt at the Chromebook, 
manipulating the device and 
figuring out how to access 
information- at least pretend like 
they’re working. 
 
11:19 The students Curie was 
talking to at the front of the room 
are still at the window.  They are no 
longer doing any biology work or 
research on their Ecological Issue, 
but they are quietly talking. {LOVE 
& BELONGING} Curie connects 
 
 
 
classroom community 
 
 
 
classroom community; teacher-to-
student communication; student-to-
teacher communication 
 
 
 
 
 
 
 
 
 
 
 
 
teacher movement; classroom 
community 
 
 
 
seeking help; teacher-to-student 
communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
use of technology; guided practice; 
classroom community 
 
 
 
 
 
 
 
intimate, chatty; 
student & teacher 
relationships; science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
intimate; teacher & 
student relationships; 
art 
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with students at a particular 
table.  She talks to the students, 
manipulating the computer.  The 
students she talks to laughs, 
covers her mouth with her hand 
and makes an exclamation like 
noise.  {LOVE & BELONGING, 
FUN} [AFFECTIVE] (The kids 
legitimately seem to enjoy spending 
time with her and there is a 
connection there.) 
 
11:21 We are within four minutes 
of the period being over.  She gives 
the direction to start putting 
materials away, Chromebooks 
specifically, but anything else as 
well. [BEHAVIOR] Curie moves to 
her computer, puts the PP back to 
first screen.  She says I see 
Chromebooks coming, thank you 
for plugging them in. 
[BEHAVIOR] {POWER} (I don’t 
know if she can see students 
plugging in their Chromebooks, but 
it’s a thank you in advance.) Curie 
walks around, connecting with 
students, putting papers away, 
throwing things away. 
 
11:23 Students put their 
Chromebooks away. Collect their 
materials.  Curie says, we have 
Chromebooks going away, we 
have chairs going back. 
[BEHAVIOR] (Students need the 
reminder to push in their chairs, but 
then this might not be important for 
all classrooms.) She is by the cart, 
thanks for plugging them in.  She is 
constantly moving these last three 
minutes.  Connecting with 
students, walking around making 
sure students are collecting their 
papers, talking 1:1 or 3:1 with 
groups, she is reminding them to 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
classroom structure & organization; 
behavior management 
 
 
 
 
 
 
behavior management; classroom 
structure & organization; use of 
technology 
 
 
 
 
 
 
 
 
 
 
 
 
teacher-to-student communication; 
behavior management 
 
 
 
 
 
 
teacher movement; teacher-to-student 
communication; behavior management 
 
 
 
 
 
 
 
light-hearted, chatty; 
teacher & student 
relationships; art 
 
 
 
 
 
 
 
 
 
 
 
 
 
frank, informative; 
classroom structures & 
logistics; art 
 
 
 
 
 
frank; teacher & 
student relationships; 
science 
 
 
 
 
 
 
 
 
 
 
 
 
frank; teacher & 
student relationship, 
classroom structures & 
logistics; science 
 
 
 
 
-; classroom structures 
& logistics; art (by 
doing what and how 
she expects students to 
behave in the 
classroom- she is role 
modeled the 
appropriate behavior 
and students are more 
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push in their chairs, reorganizing 
the space.  Students are at the door, 
waiting at it.  She leaves them with 
wise words as the bell rings at 
11:25. (She wants to be ready for 
the next class period.  I think she 
wants her classroom to look neat 
before the next group comes in. If 
students see her cleaning things up, 
they will probably be more inclined 
to take care of their messy materials 
too.) 
 
 
 
 
classroom community 
 
 
 
 
 
 
likely to follow up with 
those behaviors.) 
 
From the Student Engagement Instrument 
Data Categories (elements of the 
classroom environment); Themes; 
Tone; Relationship to BASIC 
NEEDs; Art or Science 
1. The teacher was available for students when 
needed [affective] 
a. This was evident when Curie had her 
students completing independent work.  
She was walking around to each group and 
the work that students were doing was at 
their level that she wasn’t needed by too 
many to handle at one time.  She also stood 
by the sign-up spreadsheet that allowed 
students an opportunity to check in with 
her. 
2. The teacher appeared to listen to his/her students 
[affective] 
a. I did not see a student during this period 
looking to connect with Curie and being 
able to. Curie’s demeanor made her seem 
approachable and like an individual that 
students could connect with. 
3. Rules that were posted and adhered to appeared to 
be fair [affective] 
a. This classroom had the standard cell phone 
practice, Miller Pride and class schedule 
posted in the front of the room.  There was 
also a weekly agenda and the daily activity 
written on the whiteboard. 
4. The teacher appeared interested in the students as 
individuals [affective] 
 
 
guided practice, teacher 
movement, questioning (student 
& teacher), seeking help, student 
movement, student responsibility; 
student & teacher relationships; 
intimate, chatty; LOVE & 
BELONGING; art 
 
 
 
 
classroom community, teacher-
to-student communication, 
guided practice; student & 
teacher relationships; intimate, 
chatty; LOVE & BELONGING, 
FUN; art 
 
schoolwide structures, classroom 
structure & organization, on-task 
behavior; classroom structures & 
logistics; informative, light-
hearted, LOVE & BELONGING, 
art 
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a. Curie checked in, talked to, and worked 1:1 
with a number of different students. Based 
on the observation, she checked in with 
every student individually or in a small 
group during the class period. 
5. The teacher checked in with students to see if they 
understood what they were doing [affective] 
a. She did this with the poster examples and 
giving students access to the rubric. She 
was constantly moving around to the 
different groups and went to each table at 
least two times to make sure students were 
on track. 
6. The content of the classroom had purpose and was 
relatable for the students [cognitive] 
a. This was evident in the beginning of the 
class period during the warm up activity, 
which then lead directly into the project she 
was getting students ready to complete. 
7. The teacher was open and honest with the student 
[cognitive] 
a. She told the students what type of work she 
was expecting them to finish and also told 
them what she was expecting for the 
classwork. 
8. Students had a voice in the classroom experience 
[cognitive] 
a. Students were able to pick what topic they 
wanted to study in more depth.  They were 
also able to pick the format that they were 
going to share the information with – 
writing, speaking, poster/brochure making. 
9. The teacher created an environment that was 
hopeful [cognitive] 
a. Nothing specific was said that stood out as 
hopeful.  There was recognition of prior 
good work. 
 
questioning (teacher & student), 
classroom structure & 
organization; teacher & student 
relationships; intimate, 
informative; LOVE & 
BELONGING, art 
 
guided practice, use of 
technology, teacher movement; 
curriculum & instruction; chatty, 
informative; FREEDOM, LOVE 
& BELONGING, science 
 
 
 
classroom structure & 
organization, student-to-teacher 
communication; curriculum & 
instruction; informative, 
FREEDOM, science 
 
classroom community, classroom 
structure & organization; 
classroom structures & logistics; 
informative, FREEDOM, science 
 
 
student responsibility, student 
movement, questioning (student); 
curriculum & instruction; frank; 
FREEDOM, science 
 
 
classroom community, classroom 
environment; teacher & student 
relationships; intimate; LOVE & 
BELONGING; art 
 
 
Post-Observation Comments  
 
 I am always impressed by what happens within Curie’s classroom.  Students know what 
to expect in the space.  It is clear, neat, and organized.  The new space is light, warm and 
conducive to learning.  The set up allows her to see and interact with all of her students with 
relative ease.  There is a lack of chaos or disruption in the space.  The project set up was quick.  I 
wonder if more time could have been spent on going over the assignment, showing students the 
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rubrics, and being more explicit with the expectations.  There was a lot of time spent on students 
signing up for their particular project topic.  While I think it was nice for students to get up, 
move around, connect with friends while waiting for one another to sign up – it took a long time.  
This method made sure students didn’t cross out another’s name or forget to sign up.  There was 
some real-time accountability. 
 When students are using Chromebooks, it’s hard to ascertain on-task behaviors unless 
one can directly see the screen.  However, Curie was walking around enough that I think she 
would have connected with students if they were completely off-task.  There was a lot of talking 
and student chatter for all of the kids to be on task and getting work done.  However, some 
students are able to work in a louder environment.  I also think this day allowed students to 
check in with Curie and her to check in with students to ensure understanding of the project and 
the expectations around it. 
 
After Coding Observation Comments: 
  
Curie set up a classroom experience with a lot of choice.  Students were able to select 
what kind of output they wanted to create for their project, the topic they were going to research, 
where they were going to sit, and how much time they were going to spend working on it during 
this lesson’s worktime.  However, because of the relationship that she has with students and her 
ability to pay attention and know what they are working on and her willingness and ability to be 
a resource for the students, many used their time wisely and began to research their project’s 
topic.  For the most part, students were focused on connecting with one another, but also 
working on their project.  Curie moved around the classroom and checked in with students, 
keeping them on track.  Curie was clearly aware of their topics and some of the information 
around those ecological issues so that she was able to act as a valid resource for the students.  
When they wondered if something made sense to use as part of their project, they were able to 
trust that Curie was a valuable asset to answer the questions correctly.  In general, the tone of the 
classroom was light-hearted, informative, and chatty.   Students were able to connect with one 
another in an intimate fashion, as was Curie.  She started the lesson with a lot of frontloading of 
the expectations for the project and the worktime- and then the students were able to follow up 
with productive worktime. 
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Appendix D: Student Engagement Instrument 
 
  
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
Strongly Disagree
Disagree
Agree
Strongly Agree
Student Engagement Instrument
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4 1. My family/guardian(s) are there for me when I need them.
 2. After finishing my schoolwork I check it over to see if it’s correct.
 3. My teachers are there for me when I need them.
 4. Other students here like me the way I am.
 5. Adults at my school listen to the students.
 6. Other students at school care about me.
 7. Students at my school are there for me when I need them.
 8. My education will create many future opportunities for me.
 9. Most of what is important to know you learn in school.
 10. The school rules are fair.
 11. Going to school after high school is important.
 12. When something good happens at school, my family/guardian(s) want to know
about it.
 13. Most teachers at my school are interested in me as a person, not just as a
student.
 14. Students here respect what I have to say.
 15. When I do schoolwork I check to see whether I understand what I’m doing.
 16. Overall, my teachers are open and honest with me.
 17. I plan to continue my education following high school.
 18. I’ll learn, but only if the teacher gives me a reward.
 19. School is important for achieving my future goals.
 20. When I have problems at school my family/guardian(s) are willing to help me. 1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
Please Turn OverF
MARKING INSTRUCTIONS
INCORRECT:CORRECT:
• Use a No. 2 pencil or a blue or black ink pen only.
• Do not use pens with ink that soaks through the paper.
• Make solid marks that fill the response completely.
• Make no stray marks on this form.
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 21. Overall, adults at my school treat students fairly.
 22. I enjoy talking to the teachers here.
 23. I enjoy talking to the students here.
 24. I have some friends at school.
 25. When I do well in school it’s because I work hard.
 26. The tests in my classes do a good job of measuring what I’m able to do.
 27. I feel safe at school.
 28. I feel like I have a say about what happens to me at school.
 29. My family/guardian(s) want me to keep trying when things are tough at
school.
 30. I am hopeful about my future.
 31. At my school, teachers care about students.
 32. I’ll learn, but only if my family/guardian(s) give me a reward.
 33. Learning is fun because I get better at something.
 34. What I’m learning in my classes will be important in my future.
 35. The grades in my classes do a good job of measuring what I’m able to do.
Office of Measurement Services© Copyright 2006, University of Minnesota
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
Strongly Disagree
Disagree
Agree
Strongly Agree
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Appendix E: 21 Elements of the Classroom Experience 
 
Assessment (formative & 
summative; formal & 
informal; individual & 
group) 
Assessment is trying to figure out what students know and 
how they know how to do it.  Formative includes the steps 
along the way, summative is the final product. Formal is 
planned activities, informal is in-the-moment activities. 
Behavior Management 
 
 
 
Behavior management are the techniques and strategies that 
teachers are using to positively influence on-task behaviors.  It 
could include reminders to get back to work or redirection 
when students are not following class/school expectations. 
Classroom Community 
 
 
 
Classroom community is the tone and mood within the 4 walls 
of the classroom. Specifically, it includes the communication 
and observable relationships between the students & teacher. It 
is the feel of the room. 
Classroom Environment 
 
 
 
Classroom environment is how the space and time interact 
with one another in relation to the teacher and students who 
are within the space. Lacks the tone or feeling of the human 
beings within it. 
Classroom Structure & 
Organization 
 
 
Classroom structure & organization are the routines and rituals 
that are in place.  It includes the timing, regular activities such 
as checking homework, and the student expectations for 
academic behavior in the classroom. 
Guided Practice (individual 
& group) 
 
 
Guided practice is when the teacher (or a student) purposefully 
guides a student through a problem or question or project.  
This can be done 1:1 or if the teacher works through a problem 
(etc) on the IWB in front of the entire class. 
Instruction Instruction is when a teacher is providing students with 
information that either ties directly to the planned or prepared 
skills and content or with the schedule, plan, or logistics for 
the class period. 
 
On-task Behavior 
 
 
 
On-task behavior is when students are demonstrating expected 
and accepted behaviors as designated by the teacher, 
classroom community, and schoolwide expectations. 
Physical Space 
 
 
 
Physical space is that space that is designated for learning and 
the materials, decorations, and furniture that make it up. 
Physical space includes environmental factors and how the 
moveable objects are arranged. 
Questioning (student or 
teacher) 
 
 
Questioning can come from either of the 2 main groups in the 
classroom, however the purpose of questioning is to find the 
answer to the question either group may have. Questioning 
does not have to be academic.  
Reassurance or Confidence 
 
 
Reassurance or confidence is when the teacher communicates 
(verbally or with non-verbal) the idea that the student can be 
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 successful with the task or activity at hand. It’s when the 
teacher notes that the student has done as expected. 
Schedule/Planning 
 
 
 
Schedule or planning includes the lesson planning, agenda 
setting, and long-term planning that teachers communicate 
with students.  It is looking past the classroom’s activities and 
looking forward to the upcoming days/weeks. 
Schoolwide Structures 
 
 
 
Schoolwide structures are the school rules and expectations 
that all students and classrooms must follow.  In terms of this 
research, it is most likely to come up when observing passing 
time and electronic device usage. 
Seeking Help 
 
 
 
Seeking help is when students ask for help; either with their 
words or use another tool to communicate that they do not 
understand the expectations or academic work. They can seek 
help from peers or teacher. 
Student Movement 
 
 
 
Student movement is when students are able to move around 
the physical space of the classroom. 
Student Responsibility 
 
 
 
Student responsibility is when students are given the ability to 
meet their power need in the classroom; students are given the 
ability to have leadership in the classroom. 
Student-to-Student 
Communication 
 
 
Student-to-student communication is when students are talking 
and interacting with one another. It can be facilitated by the 
teacher, but more likely it’s students talking to one another by 
choice. 
Teacher Movement 
 
 
 
Teacher movement is how and when teachers are moving 
around the classroom.  Things to consider include the physical 
space, seeking help, classroom structure & organization. 
Teacher Perception 
 
 
 
Teacher perception is found in the observer’s comments.  It is 
when the teachers offer some type of verbal feedback or 
information to the observer.  It is their perception of the 
classroom experience. 
Teacher-to-Student 
Communication 
 
 
Teacher-to-student communication can also be written as 
student-to-teacher communications or with the plural students.  
It is simple- the communication (mainly verbal) between the 
teacher and his/her students. 
Use of Technology 
 
 
 
Use of technology is primarily the use of electronic devices in 
the classroom environment, however, it can also include 
learning tools (protractors) and texts. This definition is more 
akin to the SPED assistive technology 
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Appendix F: Words for Tone 
 
Amused entertained; diverted; pleased 
Animated full of life or excitement; lively; spirited; impassioned; vibrant 
Apathetic showing little interest; lacking concern; indifferent; unemotional 
Comic humorous; witty; entertaining; diverting 
Chatty informal; lively; conversational; familiar 
Depressing sad, melancholic; discouraging; pessimistic 
Enthusiastic excited; energetic 
Forceful powerful; energetic; confident; assertive 
Frank honest; direct; plain; matter-of-fact 
Informative instructive; factual; educational 
Intimate familiar; informal; confidential; confessional 
Light-Hearted carefree; relaxed; chatty; humorous 
Nasty unpleasant; unkind; disagreeable; abusive 
Thoughtful reflective; serious; absorbed 
Uneasy worried; uncomfortable; edgy; nervous 
 
 
 
